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A RECORD of PROGRESS 


Progress in the manufacture of seamless steel tubing—progress in the adaptation 





of this versatile product to the needs of industry——are both recorded in this new 


book “Tubing by Summerill.” 


Primarily a catalog, it is also a data book on seamless tubing specialties and thei 
uses throughout industry—illustrated, carefully compiled, well printed ontain 


ing much original information never before available in printed form. 


Business executives, cnginecrs, designers, production and operating executives 
in the metal working industries are invited to write for copies of this book. It 


will be appreciated if requests are written on your business letterhead. 


ዒ AT DILL FUDGE GOED ANY 
SPECIALISTS IN TUBING SPECIALTIES 
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BRIDGEPORT, MONTG. CO., PENNSYLVANIA 








+ PRODUCT ENGINEERIN( 





PRODUCT 
ENGINEERING 


VOLUME 6 NUMBER 6 
2 — — — —— —— —— —— —— — 





MASON BRITTON, Vice-President 


G. F. NORDENHOLT K. H. CONDIT 
Editor Consulting Editor 
R. W. CARSON F. A. FIRNHABER 
Assistant Editor Assistant Editor i ON 1 EN ] S for 
LEONARD CHURCH PAUL WOOTON 
Cleveland Washington 


W. B. KENNEDY, Manager J [ INE 1935 
9 ፤ 


WHEN THE RAILROADS GO MODERN......... wt መረ ሺ 


How designers of railroad equipment are creating new cars and 
locomotives for more economical transportation. 


ጋ፻ CALCULATIONS FOR TORSIONAL VIBRATION............. 209 


C. S. DonaLpson and J. R. Arnortr—Equations giving the period 





መፍ of vibration using the “equivalent diameter” method. 
PARTS FOR BUILT-IN LIGHTING..... E < | 
Last of the series of four articles on the design of integral illumina- 
Next Month tion for machines and appliances. | 
* ፕ ነ ~ x * o Th 9 
oe ብ ከክ ከክ FINISHES FOR DIE-CASTINGS......... ehitan ic ai 
gathering information and data on Josera Fox—Treatment of zinc and aluminum alloy die-castings | 


— for protective or decorative finishes. 
the application of counters, meters I 


and similar instruments as a built-in 


R YAT Th ግ ፐ r — 9 
aias a a ከበይ DESIGNING CHAIN 1)81ሃ85---31.............ሖ......... 18 


presentation complete, K. H. Condit Modifying factors that affect the horsepower rating of silent and 
c , . . . e . . 

! 3 ር roller chains for a given service. 

on his recent tour through Germany 


investigated this problem in that 


OPENSIDE PLANER—100 PER CENT ELECTRIFIED....... 22 


Completely electrified planer incorporates use of magnetic clutches, 
limit switches, solenoids and individual motors 


t 
[ 


country. Three feature articles in 
the July number will tell the story. 


COVER PICTURE—Rear view 


f one of the new streamlined Balti- 


DATA FOR U-LEATHER PACKINGS.... 


ር. J. TANGERMAN—Stuffing box design and the sealing action, fric- 


፤ 

cone & Cie maim he contar di : | 
re & Ohio trains, by courtesy tion and wear. | 

| 


the designers and builders, the 
\merican Car & Foundry Company REVERSING GEAR MECHANISMS—II.................. 230 | 


ADAM FREDERICKS—Seven more designs using clutches with spur 
gears, and the application of the sliding gear principle 





‘TORSIONAL VIBRATION OF STEPPED SHAFTS............. 239 


C. S. Donatpson and J. R. Arnotr—Simplifying the calculation of 


McGRAW-HILL PUBLISHING CO., INC. e . > i 
f the natural frequency in shafts having several diameters. 


330 W. 42d Street, NEW YORK, N. Y. 


JAMES H. McGraw, Chairman of the Board | 


MALCOLM MUIR MASON BRITTON Editorial ...... “5.5: 998 ee 233 | 
1 lent Vice-President 
Product Developments . 281 New Materials and Parts....... 234 
+H. McGraw, Jr B. R. PUTNAM 3 
President, Treasurer Secretary Question and Comment. . . 227 Manufacturers’ Publications 237 


Offices 520 North Michigan Avenue 
883 Mission Street, San Francisco; 
House, Aldwych, London, W. C. 2; 
ton Philadelphia; Cleveland; De ] 

St. Louis Boston; Greenville, S. ¢ 


News 232 Books and Bulletins .. 238 


SS — — —— —— 


I hed monthly Price 35c. a copy Subscription rates—-United States, Mexico, Central and South American countries $3 a year. Canada, including duty, $3.50 a year | 
\ er countries $5 a year or 20 shillings Entered as second-c'ass matter January 17, 1930. at Post Office at New York. N. Y under the act of March 3. 1879 Cable ] 
McGrawhill, New York.” Member of A.B.P. Member of A.B.¢ Copyright 1935 by McGraw-Hill Publishing Co Ine Printed in U.S.A. by the Schweinler Press, N. Y | 











F) iie 
NF 


N 
ሔ 'ሦ- 


In deference to the expressed wishes 
of some of our readers, letters published 
on this page will give only the initials 
of the writers unless specific permission 
is given to use the name. 


Address Wanted 


Propuct ENGINEERING 
NEW YORK 
We note with interest in the April issue 
of Product Engineering the description of 
a vibrating feeder manufactured by the 
Syntron Company. What is the address of 
this company ? 
O.W.S. 
St. Louis, Mo. 


THER readers asked the same ques- 

tion, so we decided to publish the 
answer. The desired address is The 
The Syntron Company, 400 N. Lexing- 
ton, Pittsburgh, Pa. 


How About Cooking? 


Propuct ENGINEERING 
NEW YORK 
Will you please advise if your magazine 
ever has articles on the designing of heat- 
ing and cooking equipment? 
MRA 
Everett, Wash. 


E have had a number of articles 

bearing directly on this subject 
and many articles about problems com- 
mon to this type of equipment. But we 
are wondering if we have overlooked 
anything. Have we? 


Data Wanted on Pressed 
Sections 


PRODUCT ENGINEERING 
NEW YORK 
Quite a number of articles have appeared 
Product Engineering on the use of 
pressed steel. But none of the articles that 
I have seen so far give any data on the 
moment of inertia, section modulus or other 
strength factors for pressed steel channels, 
angles and other sections. Can you advise 
me where I might procure such data? 
R.P.A 
Worth, Texas 


in 


Fort 


WE admit that it is quite a task 
to calculate a section modulus 
and moment of inertia of pressed steel 

We have had various articles 
past in Product Engineering 


sections. 


in the 


showing how to calculate the moment 
of inertia of irregular sections and there 
is much information on this subject in 
standard handbooks and text books. 

Until manufacturers of pressed steel 
channels and other sections standardize 
the dimensions it would be impractical 
to publish tables of moments of inertia 
for such sections. However, undoubt- 
edly the manufacturers of steel chan- 
nels have available tables giving the 
properties of the sections that they man- 
ufacture. i 


Permission Granted 


PRODUCT ENGINEERING 
NEW YORK 
We have read with considerable interest 
the series of articles on “Lubrication of 
Anti-Friction Bearings” which appeared in 
the January, February and March 1935 is- 
sues of Product Engineering. The curves 
which appeared in the February and March 
issues, illustrating the effects of the quantity 
of lubricant used and the feed and viscosity 
of the oil on temperature rise of bearings 
are of such interest that we would like per- 
mission to use them in an article on Anti- 
Friction Bearings which will appear in the 
export house organ of this oil company. 
84.13. 
New York, N.Y. 


AR be it from us to deprive the read- 

ers of that house organ from getting 
such good data and information. Main- 
tenance men and plant operators can 
profit from the information even though 
presented primarily for mechanical de- 
signers. Of course the desired permis- 
sion was given by return mail. 


Oil Cups Wanted 


Propuct ENGINEERING 
NEW YORK 

Reading in the May issue of Product En- 
gineering I came across an article about the 
oil cup in which the feed is controlled 
by a thermostatic valve. I would like to 
get a detail drawing of the construction of 
this oil cup so as I could study it and put 
one of them in the plant in which I am 
working in as an experiment on one of the 
machines used in this plant. 


Woonsoi ket 


R. CLOWER’S experiments as re- 
counted in our May number at- 
tracted considerable attention. But as far 
as we know there are no thermostatically 
controlled oil cups on the market. If we 





Intimate C orrespondence EN 


are wrong on this point we trust that 
some one will set us straight. 


Another Address Wanted 


PRODUCT ENGINEERING 
NEW YORK 
We would like to obtain further informa 
tion regarding the Stearns magnetic sepa 
rator described on page 97 of Product En 
gineering for March. Will you kindl; 
supply us with the address of the manufa 
turer of this devise or inform them of our 
interest in it. 
R.A.B 
Dearborn, Mic! 


HE Stearns magnetic separator is a 
product of the Magnetic Manufac- 
turing Company, Milwaukee, Wis. The) 
also make magnetic brakes and clutches 


Costs Only Ten Cents 


Propuct ENGINEERING 
NEW YORK 
In your article “ECPD Proposes Requir 

ments for Professional Engineers,” page 
152, April issue of Product Engineering 
mention is made of a ten-page booklet, “Sug 
gestions to Junior Engineers.” How could 
[ secure a copy of this booklet? 

F.J.M 


Akron, OIl 


HOSE who may want to get a copy 

of this booklet, price 10 cents, may 
do so by writing to the American Society 
of Mechanical Engineers, 29 West 39th 
Street, New York, attention C. E. Davies, 
secretary. 


More Lubrication Wanted 


PRODUCT ENGINEERING 
NEW YORK 
It seems to me that the subject of lubri 
cation is one that could well be covered 11 
another issue about six months from now 
This is really one of the most important 
elements in the design of any machine hav 
ing moving parts. Therefore, I suggest 
that you have an issue devoted to this 
subject. 
A.C.R., Chief Engineer 
Indianapolis, Ind 


E agree with A.C.R. in principle, 

and wonder how many other 
readers feel the same way about it. At 
the same time, we are gathering data and 
information on lubrication for some pric 
tical design articles on this subject. 
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Why Wait for Competition? 


URING the past year there was deliv- 

ered to the railroads the greatest 
diversity of equipment of radically new and 
improved design that was ever built. Stream- 
lined unit trains of aluminum and stainless 
steel, air-conditioned de luxe day coaches, 
electric locomotives of unprecedented power 
and speed, and a 3,600-hp. diesel electric for 
main line service are material evidence of 
the progress that has been made. And as a 
fitting climax to this array of new equipment, 
the American Locomotive Company delivered 
on April 30 to the Chicago, Milwaukee, St. 
Paul & Pacific Railroad the first of two 
streamlined and completely shrouded steam 
locomotives. Modernistic in form, finished 
in bright colors, the “Hiawatha,” as this loco- 
motive has been named, is the latest in steam 
motive power. 


All engineers interested in design are 
watching closely the developments that are 
taking place. There is much to be gained by 
noting the design trends. But there is greater 
interest in watching the drama as it unfolds. 
Here is the great railroad industry, capital- 
ized at almost 30 billion dollars, struggling 
for existence at a profit and a time when 
financial difficulties are at their worst. 

And within the railroads there is going on 
a fierce competition between the various 
forms of cars and motive power. Designers 
of steam, diesel-electric and straight electric 
locomotives are each striving to show the 
superiority of their particular motive power. 
Unit articulated trains such as the Burlington 
Zephyrs versus conventional coupled loco- 
motives and cars are being seriously debated. 








And finally there is the question of materials 
and types of construction best adapted for 
each particular design. Out of all this there 
will eventually emerge a new era of railroad 
equipment. 

Interesting as all these developments may 
be, there is a greater lesson to be learned 
when one considers the reasons for this sud- 
den intense activity in the modernization of 
railroad equipment. When free of competi- 
tion from other forms of transportation, the 
railroads as an industry easily found excuses 
for a policy of “be slow to change.” Some 
progress was made and railroad men can 
point with pride to the abolition of the 
wooden coach, the steady increase in loco- 
motive power and efficiency, and the develop- 
ment of the automatic signal systems. But 
apparently little attention was given to the 
possibility of competition from outside the 
industry. 


HE remainder of the story is well known. 
Buses, auto-trucks, concrete roads and 
finally the airplane, each embodying the ulti- 
mate in engineering skill, entered the trans- 
portation field. The result was inevitable. 
Regardless of all the other contributing fac- 
tors, the engineering activity of its competi- 
tors whipped the railroads—whipped them 
into a lively program of design develop- 
ments. (Competition, the merciless task- 
master, spurred a slow ultra-conservative de- 
velopment program into intense activity. 
But why wait for competition, though it 


may not yet be born, to spur engineering pro- 
grams into activity? The penalty is severe. 
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N 1921 Henry Ford was quoted as saying, “Over 
weight of rolling stock is the prime mistake on the 
mechanical side of railroads. Engines and cars are 
.. We 


are not governed in our redesign of rolling stock by 


four or five times as heavy as they should be. 


what has gone before.” 

He was referring to his plans for rebuilding the 
rolling stock of the Detroit, Toledo & Ironton Railroad, 
which he had purchased. Immediately there was a 
loud chorus of protests. Henry Ford’s ideas of light- 
weight rolling stock and motive power were labeled as 
impractical theory. And before he could put into full 
practice his ideas, Ford sold his Detroit, Toledo & Iron- 
ton Railroad. 

\bout ten years after Ford had expressed his “rad- 
ical” ideas about the overweight of railroad cars and 
locomotives, there began a definite movement toward 
lighter railroad equipment, increased speed and re- 


design for more economical operation. The ideas of 
the world's greatest industrialist began to materialize 










W hen the 





Steam locomotive “Hiawatha 
built for the Milwaukee by th. 
American Locomotive Company 





Below are the Union Pacifi 





aluminum train built by Pullman 
and the New Haven “Comet 
built by Goodyear-Zeppelin. On 
the facing page is the Budd stain- 
less steel “Flying Yankee” on the 
Boston & Maine 


and many striking new designs “not governed by what 
had gone before” are now being created. 

But many of the designs of today would have been 
impossible five years ago. It has been only since 1930 
that the Aluminum Company of America, after mucl 
research and experimenting, began to produce commer 
cially the large plates and extruded sections required in 
car building. The spot-welding of stainless steel is less 
than five years old, while the low-alloy, high-strengt! 
steels have come into commercial use only within the 
last two years. Other recent developments include the 
improvement of fusion welding, new high-strength alloy 
steels; improved foundry practice and metallurgy re 
sulting in bigger and better steel castings ; new types oi 
rubber, and high-capacity roller bearings. 

The part played by stainless steel in the design ot 
new railroad equipment has been covered in detail 
previous numbers of Product Engineering (July and 
\ugust, 1934). Since that time there have been 
striking changes in the design of stainless steel trams, 


ጭቁ. ሠጭ ኀ% % 








ailroads 


Go MODERN 


Materials and types of construction used in the 


light, fast economical and attractive equipment 


with which railroads hope to regain lost traffic 





but there has been a greatly extended use of stainless 
steel in car building. Additional equipment, such as 
the Zephyr Twins for the Burlington and the Flying 
Yankee for the Boston, have been built, and the use of 
stainless steel has been extended for car interiors and 
decorative purposes. 

In the design of aluminum cars, such as those built 
by the Pullman Company, the use of extruded sections 
made possible numerous design innovations. As an ex 
ample, one of the extruded aluminum sections in the 
built-up central longitudinal roof member is not only a 
load-carrying member, but is also the gutter in which 
the lamps for the indirect lighting are mounted. 

Because the size of the cross-section of extruded 
aluminum members is at the present time limited to 
about 12 inches across the maximum distance, larger 
members must be built up with two or more sections. 
To join these sections longitudinally the Pullman Com- 
pany developed a design wherein a tongue or bead on 
one section fits snugly into a mating groove in the other 
section; the tongue and groove extended the full length 
of the members. Bolts or their equivalent hold the 
members together. It is claimed that with the extruded 
section built-up, as described above, the assembled 
Member acts asa single unit. 


In the design of the Comet, the aluminum stream 
lined unit train built by the Goodyear-Zeppelin Cor 
poration for the New York, New Haven & Hartford 
Railroad Company, a type of construction different 
from that used in standard railroad coaches was 
adopted. Whereas standard railroad cars use either a 
center sill or truss-type underframe, the Comet is con 
structed as a tube with flat sides and arched roof and 
bottom. 

In the Comet design, the shell consists of a frame- 
work covered on the outside with heavy formed sheets, 
all of aluminum. The interior of the framework is 
covered with heavy aluminum sheeting at the roof and 
ply metal sheeting on the sides. The 3-inch space be- 
tween the outer and inner covering is filled with Alfol 
sheet insulation. Placing the heavy sheets in the cir 
cumference of the shell also makes the most effective 
use of the metal for resisting bending and torsion, 
thereby giving a rigid structure. 

Two light-weight trains incorporating many strik 
ingly new design features have recently been completed 
by the American Car & Foundry Company for the 
Baltimore & Ohio Railroad. The cover picture of this 
issue shows a rear view of one of them. Although the 
structural design adheres closely to the conventional, 
wind resistance in these trains has been greatly reduced 
by making the windows flush with the outside surfaces 
In addition, a diaphragm arrangement developed by 
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ላ.(..፻.. engineers closes the ends between the cars, pre- 
senting a practically unbroken surface from end to end 
of the train. And as can be seen in the picture on the 
cover, the rear end of the train is rounded off to reduce 
air drag. Thus, these trains are aerodynamically well 
streamlined, and in this respect are the most advanced 
design for the reduction of wind resistance in locomo- 
tive-drawn trains with coupled cars. 

\ special feature in the design of the underframes of 
the B. & O. trains is the floating center sill. The car 
body is attached to this Duryea floating center sill by 
means of helical springs and connecting rods which per- 
mit a total travel of the body on the cenetr sill of 4 in. 
forward or backward. At end of the floating column 
is a tite-lock coupler which has a longitudinal move- 
ment of 4 in. in buff, but no movement in pull. The 
buffing movement is resisted by high-capacity rubber 
pads. 

One of the Baltimore & Ohio trains is built of Cor- 
ten steel, the weight of the train being about 60 per cent 
that of comparable existing conventional steel equip- 
ment. The other train, except for the center sill, is 
built of aluminum alloy, and weighs about 53 per cent 
of that of a comparable train of conventional construc 
tion. One of these trains will be pulled by a steam 
locomotive and the other by the new Winton 3,600-hp. 
diesel-electric locomotive. 

Another outstanding A.C.F. job is the two light- 
weight streamlined trains for the Gulf, Mobile & North- 
ern Railroad. One train consists of a power car, a 
‘oach and an observation sleeper with stateroom and 





six double berths. The entrance of this last car is 
approximately at the center between the sleeping com- 
partment and the observation compartment which 
occupies the rear end of the train. The second train 
is approximately the same as the first except with the 
addition of another coach. 

One feature of these G.M.& N. trains is that no rivet 
heads appear on the outside, the outside sheets being 
secured to pressed channel-shaped posts by spot weld- 
ing. The side frame is built in units of approximately) 
two windows in length and the units are connected to 
gether by rivets through the webs of the posts at the 
ends of the individual panels. The side sheathing joints 
between the units are on one of the butting posts, this 
joint being welded after the structure had been firmly 
riveted together. The side sheets are spot-welded to the 
side sill and side plates. Roof construction is similar, 
the sheets being spot-welded to the frame members. 

In line with the modern trend, the interior treatment 
of these cars was given careful study, the trains repre 
senting the latest in passenger car comfort and attrac 
tiveness. 

For side line operation as for main line traffic where 
frequent service is necessary, there have been many) 
developments in the rail cars which consist of a single 
powered unit. It is this type of car to which the rail 
roads look for successful competition with the bus and 
the privately owned automobile. In the rail motor car 
built by the American Car & Foundry Company for the 
Norfolk & Southern Railroad, the car is designed so 
that except for the space needed for the driver, the en 





lypical steel castings made by the General Steel Castings 
Company—Nocomotive bed casting, hopper car underframe, 
and bed casting for Pennsylvania Railroad electric locomotive 
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Winton diesel engine has crank- 
case of welded steel plate and steel 
castings, fabricated by Lukenweld 


tire floor space has been made available for pay load. 

In this design, the latest for this type of equipment, 
Cor-ten steel is used freely for the stressed members, 
and aluminum alloy where finish is an important con- 
sideration. The power equipment is a Hall-Scott 
6-cylinder, horizontal gasoline engine developing 176 
hp., and driving the car through a three-speed helical 
gear silent transmission to a single driving axle on 
the front truck. By placing the bolster of the front 
truck off center, the driving axle carries about 35 per 
cent of the total car weight. Two of these cars have 
been delivered to the Norfolk & Southern. Several 
more are in process of construction. 


Another feature of the design of this Norfolk & 
Southern rail car is the free use of rubber to reduce 
vibratory shocks that might otherwise be transmitted 
to the car body. 

One far-reaching development that has not received 
as much publicity has been in steel castings. According 
to John E. Muhlfeld, consulting engineer in the design 
of cars and locomotives, the substitution of integral cast 
steel locomotive beds, which castings include the cylin- 
ders, valve chests, frames, cross ties, decks, foot plates, 
and the air and other reservoirs, will reduce the number 
of parts at least 900 pieces as compared to fabricated 
assemblies. 

Since the ruling of the American Railway Associa 
tion that after January, 1936, there shall be no more 
arch bar trucks in use, there has been a tremendous 
incentive toward the improvement of steel castings for 
truck side frames. One of the requirements for cast 

teel side frames include thin sections to procure light 
weight. At the same time, one of the difficulties in such 
‘astings was shrinkage and quenching cracks. This 
required an alloy steel with exceptional fluidity so that 
it would not freeze in the mold, and also preferably 
me that would not require heat treatments involving 
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Results of photoelastic tests con 
ducted by Timken Roller Bearing 
Company, showing how stress 
concentration in the conventional 
wheel and axle mounting is re- 
lieved by cutting a concentric 
groove in the hub, as indicated by 
the fringed lines 





liquid quenching and tempering. That is, it required 
a steel with the desired physical properties when in the 
normalized condition, which also has the advantage of 
producing a product of dependable uniformity. 
Researches and tests conducted in the foundries of 
the Pressed Steel Car Company developed a cast nickel 
steel with minimum physical properties of 90,000 Ib. 
per sq.in. tensile strength, 60,000 yield point with a 
reduction of area of 40 per cent and an elongation in 


two inches of 25 per cent. 


\s compared to carbon steel 
castings, having an ultimate tensile strength in the range 
of 70,000 per sq.in., this new steel, Prescoloy, enabled 
the design of side truck frames with a reduction in 
weight of approximately 16 per cent. Bolsters cast of 
the same material showed a saving of 20 per cent in 
weight, all of these savings being primarily by the 
virtue of the fact that not only was the steel of higher 
physical property, but also enabled the casting of thin 
ner sections. 

Another aim in the development of steel castings for 
railroad service is to obtain a high ratio of yield point 
to ultimate strength. This is to assure a high fatigue 
resistance 
Muhlfeld that great 
care must be exercised in changing from carbon steel 


It is pointed out by John E. 


to alloy steel. In explaining the failure of alloy steel 


Irticulated truck of the Flying Yankee, 
showing brake construction, shock ab 
sorbers and bolster pad. Below is a 


view of the framing of the Comet 





axles of similar design as carbon steel axles which did 
not fail in service, Mr. Muhlfeld points out that the 
higher ductility of the carbon steel results in lower stress 
concentration. 

The breakage of alloy steel locomotive driving axles 
was investigated at the University of Michigan, and 
the physical laboratory of the Timken Roller Bearing 
Company. Both physical tests and photo-elastic studies 
were made over a period of 18 months. The results 
of these studies were summarized in a report “Rail 
road Axle and Wheel Research,” issued by the Tim- 
ken Roller Bearing Company. The accompanying illus- 
trations of the results of photo-elastic study, show 




































































































Typical SKF mounting showing 
the spherical races which permit 
axle alignment irrespective of the 
vertical position of journal box 


the relative stress concentration result- 
ing from bending stresses and the press 
fit stresses between the wheel hub and 
the axle. There is also shown the method 
used to minimize the stress concentration 
by cutting a concentric groove in the hub 
of the wheel. This relieves the high stress 
concentration both in the axles and in 
the hub. 


Alloy cast iron has also come in for 
a considerable amount of attention. The 
American Locomotive (Company has 
done considerable work in this field. 
primarily for the purpose of developing 
a high quality of cast iron cylinder liner. 
Indicative of the improvement than can 
be obtained by alloying cast iron with 
one per cent nickel, the tensile strength 
can be raised from 16,000 to about 35,000 
lb. per sq.in., the transverse strength {rom 
2,500 to 4,500 Ib. per sq.in., and the 
Brinell hardness increased from 140 to 
230, the material still being readily ma- 
chineable in spite of the greatly increased 
hardness. 
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Roller bearings on railroad equip- 
ment are by no means new. About 
18 years ago six main line passenger 
cars on the Pennsylvania Railroad 
were equipped with SKF spherical 
seat roller bearings. An even earlier 
application of Hyatt bearings on a 
New Haven Railroad freight car 
has been reported. The Pennsyl- 
vania coaches have run more than 
1,300,000 miles and it is reported 
that many of the original bearings 
are still in service. By 1930, Tim- 
ken, Hyatt, SKF and Fafnir roller 
bearings had become well estab- 
lished with the railroads for passen- 
ger cars. In 1930 Delaware & 
Hudson locomotive was equipped 
with SKF roller bearings on the 
driving axles, and in the same year 
there was completed the famous 
Timken locomotive. This locomo- 
tive, built by the American Loco- 
motive Company, was equipped with 
Timken roller bearings on the driv- 
ing axles and tender. The locomo- 
tive was-loaned for service on 14 
different railroad systems in this 
country, and undoubtedly its success- 
ful record played a large part in the 
general acceptance of roller bearings 
for locomotives. 

Although one of the principal ad- 
vantages of the anti-friction bear- 
ing is the elimination of 85 per cent 
or more of the journal friction at 
starting, there are also numerous 
other advantages. Lower mainte- 
nance costs, elimination of hot boxes, 
and the possibility of operating at 
higher speeds without bearing 
troubles, are factors of importance. 

It is significant that all of the 
streamlined trains are completely 
roller-bearing equipped. Also all of 
the steam and electric main line lo- 
comotives built in 1934 and 1935 are 
equipped with roller bearings. Be- 
sides the axle mountings, all main and side rods are being 
equipped with roller bearings. And in addition to the 
locomotive itself, anti-friction bearings are being used 
universally for headlight generators, air conditioning 
m equipment and many other accessories. 

In the accompanying illustrations are shown typical 
designs of Hyatt, Timken and SKF mountings. Space 
limitations make it impossible to treat fully in this 
article the application of anti-friction bearings in the 
railroad industry, for which reason this subject will 
be covered in a separate article in a future issue. Suf- 
fice to say, the severity of the railroad service makes 
it an extreme test for roller bearings, and their splendid 
performance record in this field is indicative of the 
pacity of such bearings to meet the requirements. 

On April 30 the “Hiawatha,” most striking high- 
speed steam passenger locomotive ever built, was of- 
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ficially delivered with fitting ceremonies to the Chicago, 
Milwaukee & St. Paul Railroad. When the Hiawatha 
burst through the red, white and blue beribboned door- 
way of the locomotive shop at Schenectady, where it 
was built, with the engineer at the throttle disguised 
as an American Indian, there was ushered in what 
promises to be a new era in the design of high-speed 
locomotives. William C. Dickerman, president of the 
American Locomotive Company, designers and builders 
of the Hiawatha, made the address of official delivery 
to H. A. Scandrett, president of the Milwaukee. It 
was an event witnessed by many prominent officials. 
This first of two new streamlined high-speed passen- 
ger locomotives will be used by the Milwaukee for 
passenger service between Chicago and Twin Cities, 
making the run of 410 miles in 63 hours, including five 
stops, calling for an average running speed of 66 





m.p.h., thereby equalling the schedule of the competing 
streamlined trains of the Union Pacific. It is con- 
fidently expected that in the performance of the Hia- 
watha and its sister locomotive will be found the an- 
swer of steam to the competition of the diesel electric 
streamlined unit. 

As can be seen from the picture of the Hiawatha 
appearing on the first page of this article, its appearance 
is most striking. Not only is the locomotive completely 
shrouded, even to the extent of partially concealing the 
running gear, but its appearance is greatly enhanced by 
the simple ornamentation, the chromium finish and the 
use of bright colors. 


Quoting Otto Kuhler, industrial designer, who was 
consulted in developing the color scheme for the Hia- 
watha, he states: 

“The engine being psychologically of a different 
function than the coaches that it pulls, does not have 
to have the same colors as the cars. Practical main- 
tenance requirements also point to a more conservative 
coloring. This led me to the suggestion of gray for 
the boiler shell and a black top wherever exhaust gases 
are most likely to touch the roof section of the engine 
covering. 

The Milwaukee road uses a standard brown for the 
passenger car roofs and maroon for the letterboard 
which are closely related in color value and weight. I 
therefore suggested that the brown roof color for the 
tender and cars be discarded and replaced by the gray 
as applied to the engine boiler shell. This has given 
the entire train a uniform and comparatively low outside 
appearance. 

“As each color that is applied to a vehicle should 
have a logical starting point, the orange and maroon 
colors were applied to the engine where the side paneling 
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below the running board is as wide as the train. This 
method of application has created an even and continuous 
color panel. 


“Shiny ornamentation is also in order for an engine 
of this modern design. It is for this reason that thi 
Hiawatha carries the chromium-plated wings as 
symbol of Indian headdress and speed, and the hand 
rails are chromium plated. The remainder of the out 
side surface of the locomotive is finished in orange 
yellow. The lettering is gold leaf.” 

According to Mr. Kuhler the application of colors 
for inside decoration follows in general the principles 
of interior decoration and the psychological impression 
of color must be studied carefully. Thus, in a hot 
country one should try to use cool colors extensively, 
whereas in the northern climates the opposite effect 
may be produced by the use of colors that suggest 
comfort and warmth. Also, as artificial lighting is 
bound to change the tone of colors, great care must be 
taken in the selection of the correct combination. It is 
often through ignorance of the psychological effect of 
color that the inexperienced color enthusiasts make 
their mistakes. 


As pointed out in the early part of this article, what 
is now known as modern railroad equipment had to await 
the developments of the new materials before the new 
lesigns could be created. There are many indications 
that a new era in railroading has just begun. We quote 
below the executive engineer of the largest car build- 
ing company. 


I is our opinion that we have only 


just made a good start in the de- 
sign of economic passenger train 
equipment, and, as the metallur gist 
perfects the manufacture of high- 
strength steels and other materials 
suitable for car construction, the 
engineer will take advantage of 
these new materials, using them to 
round out a completed economic 


structure. 


—V. R. WILLOUGHBY 
General Mechanical Engineer 
American Car & Foundry Co. 
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Simplified Calculations 


for Torsional Vibration Periods 


C. S. DONALDSON and J. R. ARNOTT 





Figs. 1 to 3—For systems having more than one vibrat- 
ing mass, the shaft is considered to be fixed at the 
node with each mass vibrating as a single mass system 


N SHAFTS subjected to torsional vibrations, the 
strain or twist is proportional to the torque and the 
stress, so that the twisting and untwisting of the 
shaft takes the form of simple harmonic motion. The 
number of complete vibrations n per second is given by : 


n = ሻዊ... ቺሌ ። (1 
2m N displacement 

Expressed in terms of the weight W in 1b., the torque 
l, and the radius of gyration K in in. about the axis of 
rotation, where g is the gravitational constant, the angu- 
lar acceleration @ in radians per sec. per sec. is: 

1227 
a= - ( 
W K? 

Displacement or angular twist 9 in radians can be 
expressed in terms of the distance L in in. from the node 
to the vibrating mass, the shear modulus G, and the 
polar moment of inertia. For round shafts of diameter 
nin. the polar moment of inertia is md*/32, and the 
incular displacement is: 

32 TL 

rdi G 
ibstituting Equations (2) and (3) in Equation (1). 
atural frequency in vibrations per sec. becomes : 


1 12፡7 t Gd‘ 
n x + 
lr N W K? 32 TL 


Using a value of 12,000,000 for the shear modulus of 
steel, Equation (4) reduces to: 


3,400 a? 


Ww 


VW K*L 
For a vibrating system such as Fig. 1 the frequency 
of vibration can be modified by altering either the diam- 
eter d or the length L. Once the general layout of a ma- 
chine has been decided upon, the length seldom can be 
changed, but a small alteration to the diameter has a 
considerable influence on the frequency. 


In a system comprised of a shaft with a rotating mass 
at each end, as shown in Fig. 2, if one mass is vibrating 
the other will vibrate with the same frequency but in the 
opposite direction. At the nodal point between the two 
masses the shaft will be stationary. The distance / from 
the node, is proportional to the masses, so that: 


Wy, K,2/ — Ws Kole (6) 


If each mass and the portion of the shaft joining it 
to the node is considered as fixed at the node, the natural 
frequency of the system is the same as that of either part. 
Once the node is found, Equation (5) can be applied to 
the system. 

With a three-mass system, such as shown in Fig. 3, 
there are two possible types of vibration, one node or 
two node. In the one-node vibration, the mass nearest 
the node turns in one direction while the other two 
masses turn in the opposite direction; in a two-node 
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2 = 1630000 /b.in2- 


WK*= 68.000/b. in.*, 





lig. 4—For shafts hav- 


ing several diameters, 








im equivalent diameter 





x length can be used to 
simplify calculation of 
the pertod. The right 
hand end of this gener- 
ator shaft has the same 
torsional stiffness as a 


shaft 5.63 in. in diameter 


vibration the end masses turn in the same direction, 
whiie the inner mass turns in the opposite direction. 
In a system such as an a.c. generator with an exciter, both 
on a shaft direct coupled to an engine flywheel the three 
masses set up torsional vibrations in a two-node system, 
although the exciter mass usually is small in comparison 
with the other masses. 

In these diagrams the shaft is shown uniform in diam- 
eter, but in practice, such shafts usually consist of short 
lengths of different diameters, as shown in Fig. 4. In 
place of one length of shaft L of diameter d, the shaft 
has two or more lengths of several diameters and the 
total twist caused by the torque T is the sum of that 
caused in each section. However, Equation (4) can still 
be used to find the natural frequency of the system if the 
dimensions of an equivalent shaft of uniform diameter 
is found. A rapid method of determining this equivalent 
shaft is given in the Reference Book Sheet on pages 239 
and 240 in this number. 

In a typical three mass system, such as the direct 
coupled generator rotor shown in Fig. 4, allowance must 
be made for the stiffening effect of the coupling and 
rotor. The lengths shown are between the inner sides 
of the masses. In practice the face of the coupling is 
generally taken as a starting point, but opinions vary 
as to how much of the shaft within the rotor hub should 
be taken into consideration. From one-third to one- 
fourth of the hub length is a fair allowance ; the amount 
added usually is small in comparison with the length 
between the two masses. Allowance is made for the 
coupling by taking the mean diameter of the boss as the 
shaft diameter when calculating the equivalent diam- 
eter. The effect of the shaft itseif can be included 
by adding one-third of its moment of inertia to that of 
the rotating mass, if the shaft is large. 

Using the “equivalent diameter” method, the torsional 
frequency of the shaft shown in Fig. 4 is calculated 
using an arbitrary shaft length of 32 in., which includes 


3 in., or about one-third, of the shaft length inside the 
rotor. Expressing the length to the left of the node as 
}2—/, the distance /, from the coupling face to the node, 


from Equation (6) is 


32 X 68,000 
1.28 in. 


68,000 + 1,630,000 
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Using the method described on page 239, the equivalent 
diameter of the shaft is 5.63 in. The frequency is found 
by substituting in Equation (5) the equivalent diameter 
and the nodal distance as follows : 

3.400 X 5.63 X 5.63 


n = — — 


VI,60, 000 x 1.28 


74.8 oscillations per sec. 


Freedom from resonance requires that the natural 
frequency be clear of any multiple of the frequency of 
power strokes by 0.20 at least. If the engine driving 
the shaft used in the illustration runs at .500 r.p.m. and 
has four power strokes per revolution, the power-stroke 
frequency is 33.3 per sec. The ratio of resonant fre- 
quency to power stroke frequency is 2.24, which is more 
than 0.20 clear of a whole number. If this ratio should 
fall within plus or minus 0.20 of a whole number, a 
change in one or more diameters of the shaft would be 
necessary, since the diameter can be changed more 
readily than the masses or the length. For stiffness, an 
increase in shaft diameter is preferable when a change 
is necessary, unless only a slight decrease is needed. 
However, a small decrease in shaft diameter near the 
coupling will not affect load deflections to any apprect 
able extent. 


Effect of Bearings 


In torsional vibration problems the position of thi 
bearings is of no importance, and the damping effect 
of bearing friction is negligible in comparison with tht 
forces that cause the vibrations. Even if the damping 
effect were large, it would only lengthen slightly th 
period of natural frequency. A certain amount of twist 
from the torque load on the shaft is present, but the onl) 
effect of the torque load is to alter slightly the positio! 
of the node and does not affect the period of vibration 

When only drawings are available, the calculation 0! 
moments of inertia entails a tedious series of slide rul 
operations, and results are only approximate. The ca! 
culations are best done by considering the mass made u 
of anumber of angular rings of rectangular cross-sectio! 
multiplying the weight of each ring by the square of 11 
radius of gyration. 




















PRODUCT DEVELOPMENTS 











Tubular Construction Gives Way 
to Flat Strips and Castings 


@® When the Todd checkwriter was 
redesigned (Product Engineering, 
April 1934, p. 123), the portable 
stand for the machine was built 
along conventional lines using the 
ordinary tube construction. How- 
ever, the better appearance of the 
machine itself offered so great a 
contrast to the tubular stand that 
the improved appearance of the ma- 
chine was lost. To harmonize with 
the pleasing appearance of the 
checkwriter, the stand was rede- 
signed using flat strips and castings 
instead of tubing. 

As shown in the illustrations be- 
low, the upper part of the tubular 
stand previously used was con- 


structed of horizontal cross bars to 









In designing the new Todd checkwriter 
stand to make it harmonize with the im- 
proved appearance of the machine, the 
tubular design (right) was replaced by a 
stand constructed of flat strips and castings 


which the machine was bolted. In 
the new stand, the entire top is a 
one-piece casting that can be easily 
modified to take special models 
without altering the appearance or 
changing the rest of the design. 

The increased rigidity obtained, in 
the new construction makes it pos- 
sible to eliminate braces between 
the legs, providing unrestricted leg 
room for the operator. Instead of 
casters on all four legs and the hand 
operated brakes used on the old 
model, the redesigned stand rests 
on the flat strips, and only two 
casters are needed. 

Increased utility and improved 
appearance did not increase the cost. 
In fact, the new design reduced the 
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cost of the stand nearly one-half, 
at the same time allowing the one 
basic design to be used for all stand 
ard and special models. 

$y slight modifications in the pat 
tern for the top a number of models 
could be accommodated without 
changing the design of the legs. 
brazed joints and bolted fittings 
used on the old model required 
much hand labor. 


® Welding Influences 
Stove Design 


lor: years stoves have been built 
by one or the other of two conven- 
tional designs, one held together 
with stove bolts, and the type built 
of expensive castings. The former 
was never lovely nor permanent. 
The cast construction was strong 
and long enduring, but the cost in- 
volved in making new patterns re- 
tarded changes in design. 

Since it was necessary to make 
expensive pattern changes and dies 
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in improving stoves built by the 
cast construction, these designs have 
changed little over a period of years. 
The use of gas welding, however, 
has reduced the cost of introducing 
changes and improvements in de- 
sign. For example, some of the 
frames that hold the sheet metal 
stove panels are now being fabri- 
cated by means of the blowpipe. 
Each of these frames is made froma 
long piece of l-in. angle iron from 
which four right angle vees are 
punched. The section is then bent 
in the form of a rectangle with the 
ends of the angle iron meeting on 
the side near one corner of the 
frame. The ends are then welded to 
form a strong, permanent, and in 
conspicuous though inexpensive 
joint. 

Attractiveness in the modern 
stove is largely due to its enamel 
finish, but it is the introduction of 
the welding process that helped to 
make the enamel finish permanent 
and successful. 


® Jlluminating a Dark 
Spot in Shearing 


In the small series all-steel shears 
recently added to the line of the 
Cincinnati Shaper Company, gen- 
eral design features are the same as 
in their heavier shears. The five- 
jaw clutch is totally inclosed and 
runs in oil; a friction clutch for the 
flywheel rim is added for protec- 


N 
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Cathode ray tubes 
form the picture in 
television receivers 
now available in 
Germany. Home re- 
ceivers (right) are 
sold for as little as 
$250, no more than 
the price of early 
broadcast receivers in 
this country. Tele- 
vision screens are 
large enough to be 
viewed by a group 


tion; back gage is adjustable from 
one point with a dial indicating the 
distance. However, one unusual fea- 
ture incorporated in this shear for 
the first time is a system of lighting 
that sharply illuminates the work at 
the shearing edge. 

Shadows cast by the shear blade 
and hold-down made illumination 
from overhead lamps or from drop 
lights ineffective. Scribed lines on 
the sheet could not be observed 
readily from the front of the shear 
because of inadequate illumination. 
But the built-in lighting featured in 
this new shear throws a strong 
beam of light down through a clear 
space provided between the hold- 
down and shear frame. The lamp is 
placed so that a sharp shadow is 
cast by the shear at the scribed line 
on the sheet. Slots closely spaced 
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in the guard provide a clear view 
of the illuminated area from one end 
of the shear to the other from a 
position in front of the shear. 

Lighting units are rigidly mount 
ed on conduit with a reflector over 
each lamp to prevent glare. Lamps 
of 50-watt capacity, specially de- 
signed for severe vibration service, 
are used in keyless sockets with the 
lamp current controlled by a switch 
near the motor control. 



















The line of 
cul Tat /5 
indicated 
6 y a sharp 

change from 
illuminate 
area toa 

shadow 


Light from the built-in 
lamp illuminates the work 
right up to the shearing 
edge in all-steel shears of 
Cincinnati Shaper Co. 








® Television Arrives 
in Europe 


Television for American homes 
has been predicted a number of 
times, but is not yet available for 
general public use. In fact, officials 
of the Radio Corporation of 
America have recently announced 
that television broadcasts here will 
not come before another year. In 
England and Germany, however, 
television is rapidly becoming as 
popular as broadcasting—it is no 
longer a mere technical problem 
but is now available in receivers com- 
bining both sight and sound. 

Television receivers are on the 
European market today at a price 
of from $250 to $500, not much 
more than the prices paid for early 
broadcast receivers. The receiving 
apparatus as shown here consists of 
one unit containing two complete 
receivers, one for sound and the 
other for reproduction of the image. 
While the sound receiver is con- 
nected only with a loud speaker, 
the picture receiver controls a 
cathode-ray tube reproducing the 
transmitted picture on a sensitive 
screen on the inside surface of the 
xtended tube. 

lhe cathode ray tube is con- 
trolled by three separate circuits 
within the receiver. One circuit con- 
trols the speed of the electron stream 
and consequently the intensity of the 
pot of light formed on the sensitive 
surface at the large end of the tube. 
A second circuit controls the rate 

which the electron beam moves 
.cross the screen. Both of these cir- 
uits receive their impulses from the 
roadcasting station. A third circuit 





controlled by a timing element in 
the receiver governs the vertical 
sweep of the electron beam, and thus 
controls the height of the picture and 
its position on the screen. 

In the system used in German 
television, 180 horizontal lines are 
used per picture, with 25 pictures 
per second. Small receivers have a 
picture screen of about 4x6 in., 
while more expensive sets have a 
reproduction area of 10x12 in. or 
larger. A wavelength of about 7 
meters is now being used for both 
sound and television transmission. 





® Resistance Welded 
Evaporator 


Two metal plates forming the 
evaporator unit used in General 
Electric refrigerators are welded to- 
gether, as shown in the illustration, 
with hollows or flutes pressed into 
the surface of the sheets to form 
the evaporating chambers. To pre- 
vent escape of the refrigerant, the 
weld around the unit must be a 
gas-tight seam weld, but spot welds 
between the flutes are sufficiently 
strong to hold the plates together. 

All welding operations, including 
both seam and spot welds on this 
evaporator are performed by a 
single Thomson-Gibb machine mak- 
ing 300 spots per minute. The spot 
welds are actually intermittent seam 
welds with the welding current ap- 
plied in short cycles. With the entire 
welding operation performed by one 
operator on one machine the time 
required for the operation is greatly 
reduced. 

Conventional welding rolls, how- 
ever, would not reach into the re- 
cesses near the tank formed in the 
unit. In order to form these welds, 
a segment is cut out of both upper 
and lower wheels, allowing the rolls 
to clear the obstruction while weld- 
ing flush against the ridge 
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One seam welding machine built by the Thomson-Gibb 
Electric Welding Company with wheel electrodes of 
special shape makes both spot welds and seam welds in 


the evaporator tor General Electric refrigerators 
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UATE illumination for the working area of 
——— and appliances and for the dials and 
charts in instruments requires a high level of 

light intensity, with the light distributed and diffused by 

a reflector 

To support the lamp and reflector some type of wir 
is needed. For a machine 
tool installation, lamp sockets are available with bodies 

f drawn brass or aluminum, porcelain or molded com- 

Switches in the socket are operated by push 

button, key or pull chain, although the key switch is 

usually preferred. 


1 


or angie connec ‘tion 


Ing device ot lamp socket 


position. 


Socket caps may have either str: መ 
s, threaded for }, 4, 3 or 4 in. pipe 
connections 

Weatherproof sockets can also be obtained for appli- 
cations in which the fixture may be splashed by water, 

1 or cutting fluid. Since these sockets have no switches, 

separate switch for the lamp circuit must be provided 
at a convenient location. 

Many applications require special fixtures to meet 
service conditions satisfactorily, while standard sockets 
ften can be modified to meet unusual conditions. In 
presenting this problem to the fixture designer, C. L. 
Nicholson of the Pass & Seymour Company, points out 

the following factors should be considered: 


\Will the socket and lamp be subjected to vibration ? 

What lamp size is needed? 

Will the socket be subjected to corrosive fumes, mois 
ure, or temperatures higher than normal ? 

[s a switch required in the socket? 

[n machine applications it is important to use lighting 
equipment that is safe. If the wrong type of socket 
s selected, there is the possibility of introducing a severe 

isualty hazard. Although most sockets are approved 







Fixtures, 


በሐ lighting units are im- 
portant sales features for ma- 
chines built by Reed Prentice 
Corporation, Miehle Printing 
Press Company and Addresso- 
graph-Multigraph Corporation. 
The designers have taken no 
chances with inadequate lighting 


by the Underwriters’ Laboratories, actual service con- 


ditions in industrial applications may be more severe 
in some instances than the conditions of the Under- 


writers’ test. 

For many machine lighting applications the lamp 
position must be adjustable. In both the “gooseneck” 
and the jointed-arm fixtures flexibility is obtained with 
sufficient rigidity hold the lamp in position. With 
the jointed-arm type, however, the fixture can be perma- 
nently clamped in position. If the fixture must be fre- 
quently moved about, adjustments at the joints permit 
the desired degree of flexibility and also provide means 
for taking up wear. 

In attaching the fixture to the machine one common 
method makes use of a small pipe flange threaded to fit 
the end of the adjustable arm. The flange is bolted to 
a flat surface on the machine frame with the cord pass- 
ing through a clearance hole to the inside of the frame. 
Or the machine frame is drilled and threaded for the 
end of the adjustable arm. In another type of mount 
ing, the fixture is mounted on a vertical arm that slides 
through a hole in the frame, the fixture being held to an 
adjustable height by a thumb screw. 

Inside the adjustable fixture, the electric cord must 
also be selected with reference to service conditions. 
\s explained by engineers of the Belden Manufactur 
ing Company the elements of service and safety make 
it necessary to follow established standards in selecting 
the cord. 

Two factors determine the suitability of the wire: 
area of cross section and insulation. For lamps ordi- 
narily used in local lighting, No. 18 wire or the equiva 
lent cross section in stranded wire has ample current 
carrying capacity. The usual rubber insulation of about 
gy in. thickness is sufficient for electrical insulation on 
each conductor, but to protect the wire from mechanical 
abuse the entire cord should also be rubber jacketed 
If the cord is not subject to moisture, an outside rubbet 
covering of gy in. and a protecting braid over the rubbe: 
provides sufficient protection when the cord is inclose 
within the fixture. If a portion of the cord is expose! 
to dampness, the outer rubber jacket should be +y ii 
thick ; with this thickness no braided cover is needed. 
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Sockets and Cords 
hor Built-[n Lichtin 


Electrical characteristics of available sockets 
and cords suitable for built-in service, and 


types of adjustable and flexible lamp supports 


Double - pole key 
In equipment such as the accounting machine and the 
gas range shown on page 144 in the April number, 
built-in lighting also requires reflectors, supports and 
cords selected with respect to the same factors con e EE ር ፈል 
sidered in machine lighting. However, the service con . 
ditions are not so severe; the lamp supports need not 
be as heavy as for industrial equipment, and not as much 
protective insulation on the cord is required. 


socket made by Pass 





cr Seymour has an 


insulated cam for 


In electrical instruments, such as recording pyrom- 
eters, built-in lighting has recently been adopted by a 
number of manufacturers. Light needed for most of 
these applications requires only a small bulb, and since 
the lighting device and wiring are completely inclosed, 
no hazard is presented. Small sockets and small flexi- 
ble leads can be used. Similar designs are used in 
scales, vacuum cleaners and cash registers where the 
socket, support and wiring is inclosed and protected. 

Integral lighting with fully-inclosed wiring has also 
been adopted for electric irons. In the new iron just 
innounced by the R & R Electric Company, a 120-volt 
amp bulb mounted on a candelabra base is carried in a 
socket built into the front of the handle. Light is di- 
rected to the working area by a molded shield which 
xtends down along the bulb, preventing glare. 


This article completes the series on built-in lighting 
howing: 1. How adequate lighting designed into the 
quipment increases performance and adds sales value 
lanuary, “Design for Better Seeing.” 2. Minmum re- 
uirements for intensity, quality and distribution of 
zht—February, “Lighting Requirements.” 3. Illu- 
ination characteristics of available equipment—<pril, 
lamps and Reflectors for Built-in Lighting.” +4. Elec- 
ical equipment and fixtures suitable for built-in appli- 

tions as set forth in this article. 


[ypes of adjustable lamp supports designed for 
use as built-in equipment on machines and appli 
ances. Typical products of (A) Adjustable Fia 
ture Company, (B) O. C. White Manufacturing 
Company, (C) Fostoria Pressed Steel Company 
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Finishing Zinc and Aluminum 


Due-Castings 


JOSEPH FOX 
Chief Metallurgist, Doehler Die Casting Company 







A knowledge of finishes and what their application 
involves, is an asset to the designer of die- 


castings, and the user who does his own finishing 


— — — — | 


F THE alloys available for die-castings, those 

having a zinc or aluminum base are best adapted 

for various finishes, either decorative or protec- 
tive. Lead or tin base alloys are seldom used where 
finishing is required, while magnesium and copper base 
alloys are still in the development stage. 

Zinc base alloy die-castings have certain advantages 
from a finishing standpoint. Usually the castings have 
a hard, smooth surface, the tensile strength of thin 
sections being comparatively high. There is little pos- 
sibility of intercrystalline corrosion or distortion at the | 
temperatures required for baking the finishes. There- ሮን 
fore, finishing characteristics impose few, if any, limi- 
tations on the casting design. 


Photographs by 
courtesy of 
The New Jersey Zine Co 


Chromium plate for finishing zinc base die-castings — ዐ 
l ኞ g Ihe zinc die-castings of the Nashua Gum and 


Coated Paper Company's paper case are 
nickel plated and polished, the background of 
the panels being left dull 


is probably the most used. Chromium can be deposited 
directly on the casting, but this plate alone is seldom 
satisfactory, especially where service requirements are 
exacting. A primary plate of a different metal usually 
serves as a base for the chromium, and an additional 
protection against corrosion. 

Practical specifications for three types of primary 
plate have resulted from laboratory and field tests, the 
selection based on the character of the service require 
ments. (1) Where castings are exposed to moisture 
or varying temperature they have a nickel plate with a 
minimum thickness of 0.0002 in., or the equivalent of 
4.0 grams of nickel per sq.ft. (2) For use wher 
requirements are more exacting but where low produi 
tion costs must be considered, these castings have 
nickel plate with a minimum thickness of 0.0003 in., or 
the equivalent of 6.0 grams of nickel per sq.ft. (3 
For severe service where appearance is more importan 
than the cost, two primary plates being used instead 





The “electric hand” of the 1935 Hudson is of one. A 0.0004 in. plate of copper is covered wi 
| enameled black, the background for the letter- a nickel coat of 0.0005 to 0.0006 in. thick, over whic! 
ing is of contrasting color for easy reading the chromium plate is applied. The specified thickne 
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Upper row.—dZine die-cast hinge, chromium plated; zinc clock-bezel, gold 


plated; clock-base (right), polished and lacquered. 





Lower row.—Zinc 


radio escutcheons, bronze finished; aluminum casting (right), ball burn- 


ished by tumbling. Automotive 


of the chromium plate is uniformly 0.00025 in. for all 
three types of service requirements as listed above. 

In addition to plating, a variety of organic or inor- 
ganic finishes can be applied to zinc alloy castings. 
Among these are the newer types of synthetic resin 
enamels, pyroxylin lacquers and japans, usually applied 
by spraying or dipping, all requiring baking. 

Three important factors must be observed when 
preparing the casting. (1) Cleaning the surfaces, so 
that no trace of foreign matter remains to prevent 
proper adhesion of the primary coat. (2) Provision of 
primer anchorage, as non-metallic finishes will not 
adhere to the smooth surfaces as they come from the 
mold. The surfaces are roughened either by sand- 
blasting or etching. Acid etching is to be preferred to 
sandblasting as the penetration can be more easily con- 
trolled, and gives more uniform results. (3) Selection 
and application of the primary coat, the best being either 
chromate or iron oxide pigments suspended in a good 





Wringer parts of a washing machine, aluminum 
die-cast, are buffed for a smooth finish 


handle 


center) is anodic finished 


synthetic resin. Aluminum paint mixed with synthetic 
resin is also a satisfactory priming and finishing coat. 
If the casting has thin sections, care should be taken not 
to select a finish having a baking temperature higher 
than the softening point of the metal. 


Aluminum base alloy castings are as suitable for plate 
or organic finishes as those of zinc base alloys. There 
are finishes used for aluminum that are not used for 
zinc. Aluminum castings can be polished and retain 
their luster indefinitely under ordinary service condi- 
tions because of the thin film of aluminum oxide that 
forms on the surface. This film has the same effect 
as lacquer in protecting the surfaces. 


The anodic oxide finish, peculiar to aluminum base 
alloy castings, essentially strengthens the protective film 
of oxide that normally forms on all aluminum base alloy 
castings. This is accomplished by connecting the cast- 
ing as the anode in an electrolytic bath. The thickness 
of the film is easily regulated according to service re- 
quirements. The film has the property of absorbing 
colors present in the bath, either analine or mineral 
colorings, or oils and waxes, the latter two of which 
will give added protection against moisture or acids. 
The use of the anodic oxide process is limited to cast- 
ings having a high aluminum content. 


Although electroplating of aluminum alloys can be 
accomplished, it is less practical, because of the diffi- 
culties in making the plate adhere to the casting. Not 
only is a primary plate of nickel necessary, but a strong 
acid etch is required before each plating operation. 
However, once a satisfactory deposit of nickel is ob- 
tained, there is no limit to the plating materials that 
can be used, gold, silver, copper, brass or chromium 
being equally successful. 


PRODUCT ENGINEERING + JUNE 1935 217 














How expected service life, inter- 
mittent or continuous operation, 
speed, length of drive, lubrica- 
tion, size of sprockets and the 
nature of the load affect the 
horsepower capacity, requiring 
the chain rating to be multiplied 


by a suitable service factor 






Fig. 7—Silent chain timing drive on Graham- 
Paige 8-cylinder super-charged automobile engine 


Facts to Be Considered 
[n Designing Chain Drives-I1 


EL COGNIZING the effects that a change in pitch 
and sprocket teeth will have, it is easy to in- 
terpret the recommendations of chain manu- 

facturers with reference to these factors. The horse- 
power ratings as given in tables and diagrams in chain 
manufacturers’ catalogs give the chain horsepower 
apacity tor durable and economical smooth running 

“normal conditions.” The horsepower 
ratings for roller chains are given for single strands, 
while silent chains are rated in horsepower per inch of 
width. As stated above there is a wide divergence of 
opinion as to what constitutes “normal” service, which 


lrives, for 


largely explains the differences in ratings as recom 
mended by various manufacturers. 

Multiple strands of roller chains may be run at the 
same speeds as single width chains, the horsepower 
capacity being proportional to the number of strands 
used. The maximum number of strands permissible 
varies according to the recommendations of different 
inanufacturers, but all manufacturers carry up to quad- 
ruple width chains in stock. Sometimes two units of 
multiple strand roller chain called parallel chain drives 
may be used over the same pair of sprockets. 

\ccording to one chain manufacturer, parallel chain 
drives should be used only as a last resort. Neither the 
‘hains nor the sprockets could be made accurately 
enough, nor could the shaft and sprockets be installed 
accurately enough, to assure both chains sharing the 
load equally. The load would continually shift from 
one chain to the other, even to the extent of one chain 
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being required to carry all of the load. Of course, the 
parallel chains would give longer life than if only one 
of the pair were used, but one multiple chain of an 
equal total number of strands would be far superior 
Parallel chains are regarded as acceptable practice in 
special cases, but they are not the best practice. 

\s in roller chains, the horsepower rating of silent 
chain drives of given pitch is proportional to the widtl 
of the chain. Standard chain widths are listed in the 
manufacturers’ catalogs. Silent chain drives of 2 in 
pitch and 15 in. width, transmitting 500 hp. at a chain 
speed of 2,500 ft. per min. are in successful operatior 
in diesel engine drives. 

Horsepower ratings for roller and silent chains as 
given in manufacturers’ catalogs must be modified ac 
cording to the service conditions. It is impossible ti 
give fixed factors by which rated capacities must D 
multiplied to conform to service conditions such as 
lubrication; shock or pulsating loads; position of thi 
drive as to whether vertical, horizontal or inclined 
intermittent or continuous service; distance betwee 
sprocket centers; speed ratio; whether sprocket centers 
are adjustable or fixed; and similar variables. The dit 
ferences in the ratings of identical chains as given 1! 
catalogs of chain manufacturers is accounted for by th: 
fact that they provide for different degrees of unfavor 
able service conditions or are based on a shorter o! 
longer normal life. Hence the service factors can Db 
furnished only by the engineers of the chain manı 
facturer. 
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To give an idea of the modifying factors recom- 
mended for other than “normal” drives, one manufac- 
turer specifies that for extreme shock loading or for 
continuous service, the design of the drive should be 
based on 75 per cent of the rated chain capacity. For 
similar conditions another manufacturer recommends 
adding 20 per cent to the power load. Another manu- 
facturer states that the power transmission capacities 
listed in his tables may safely be exceeded by as much 
as 10 to 25 per cent or more when the loads are smooth. 
This bears out the statement that the ratings of dif- 
ferent manufacturers are based on widely different 
“normal” service conditions. 

Other items that may require a modifying or service 
factor to be applied to the chain power transmission 
ratings are : 

. Drive for intermittent or for stand-by service 

. Less than maximum service life required of the drive 

. Slow speeds 

. Unusually long centers 

. Exceptionally good lubrication 

. Pinion sprocket having fewer than 9 teeth for slow-speed 
drives or fewer than 15 teeth for high-speed drives 

7. Unusually large sprockets 

8. Impulsive loading 

9. Two or more follower sprockets used 

10. Poor lubrication 


O UI A U N m 


The first five of the above items are favorable con- 
ditions, the last five require extra chain capacity. 


Operating or service conditions will affect either 


a hUD œ 


nr 


* 
2 
Q 
Qa 
ህ 
ኤፌ) 
| 
O 

፲፡ 


‹ሔ...]ብጨ.-ሔ..ጨ.ሔ.ጨሔ:.ሔሔሔሔሔሔዜኤ.ጭጭፎ፡፡፡›ዌጨ-=ሑኤፔ-፡፡‹ፌዒ፦-›-ሑጨ-‹-›-.፡)›፡‹-ጨ›-፡ል፡--ጩ›፡ሔ፡-ጩ፡ሔሕ-ል፡፡44ፅ-ሔሔሔሑዕ 
50 100 500 1,000 
Revolutions per Minute 


Fig. 8—Horsepower rating for Morse silent chains 1-in. 
wide. Shifting the curves and diagonals distances 
corresponding to the “No. of Teeth in Pinion” scale 
gives the ratings for the selected number of pinion teeth 
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roller chains or silent chains in the same manner 
although in some instances to different degrees. For 
“normal” services the horsepower transmission capacity 
of silent chains as rated by the Morse Chain Company 
is given in the accompanying chart. 

In its original form the horsepower rating chart for 
silent chain drives, shown in Fig. 8, consists of a 
celluloid sheet on which the rulings and scales are 
printed. The curves and the diagonals that give the 
linear chain speed in ft. per min. are printed on a plain 
white sheet. The celluloid sheet is placed over the 
white sheet and shifted until the arrow in the lower 
right corner of the white sheet points to the desired 
number on the “No. of Teeth in Pinion” scale which is 
printed on the celluloid. The chart readings then 
give the hp. rating for the indicated r.p.m. pinion teeth 
and pitch of silent chain 1 in. wide. 

The horsepower, chain speed, pitch and r.p.m. for 
any number of pinion teeth can be obtained by shifting 
the curves and diagonals to the left an amount equal 
to the distance indicated on the “No. of Teeth in 
Pinion” scale. For any width of silent chain the horse- 
power rating is multiplied by the chain width. 

Curves for the horsepower ratings of roller chains, 
contributed by the Baldwin-Duckworth Chain Corpora- 
tion are given in Fig. 9, covering the range from 4 in. 
to 1 in. pitch. 

Shock, impulse or rapidly fluctuating loads as in 
drives for compressors, reciprocating 
pumps or internal combustion engines 
will affect the chain drive capacity be- 
cause of possible fatigue of the metal. 
For such drives it is important to pro- 
vide good lubrication because the load 
impulses tends to squeeze out the lubri- 
cant. Good lubrication also cushions 
the shock loads. 


Single-cylinder compressors impose 
a severe duty on any type of positive 
drive, even with spring-cushioned 
gears or sprockets. With multiplica- 
tion of cylinders the load fluctuations 
decrease. But multi-cylinder fluid 
pumps are well suited for chain 
drives. Even single-cylinder pumps 
driven by a single-cylinder gas en- 
gine are eminently practical for chain 
drives, hundreds of such being in use 
in oil fields. 


ተተተተተተ-“ፐገ 


Fatigue failure because of shock or 
impulsive loading is a rare occurrence 
in chain drives, primarily because of 
the high factor of safety used. When 
such failure does occur it is merely 
indicative of the fact that the design 
should not have been attempted with- 
out an adequate flywheel to steady 
the drive. 

Because of the high factors of 
safety with respect to tensile strength, 
high starting loads or peak loads of 
short duration usually do not require 
an increase in chain rating above that 
needed for the running power trans- 
mitted. Momentary overloads, as long 
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The Boston Gear Works 


as they are not of the nature of impulses, can be carried 
safely with a drive designed for the normal load, even 
when the overloads may be several hundred per cent. 
This, however, must not be confused with rapidly re- 
curring peak loads as in compressor drives. 

Closely related to shock and impulsive loading, is 
the problem of critical speed. This has to do with 
the design of the machine as a whole and is not peculiar 
to the chain drive. Torsional vibrations at the critical 
speed will cause trouble not only with the drive but 
also with any other related moving parts of the ma- 
chine. Shifting the speed of operation to outside the 
critical range is one solution. Another solution is to 
change the chain pitch, or number of strands or both, 
thereby shifting the critical speed. 

\n interesting example of a chain drive subjected 
to impulsive loading is the timing drive on automobiles. 
The high-lift valve cams with the strong valve springs 





è This series of articles which began in the May issue 
is based on interviews and correspondence with the 
chief engineers of the following manufacturers: 


Link-Belt Company 
Chain Belt Company Morse Chain Company 
The Baldwin-Duckworth Chain Corporation 
Diamond Chain and Manufacturing Company 
Ramsey Chain Company, Inc. 
The Whitney Manufacturing Company 


è Their assistance in furnishing the data and infor- 
mation and in contributing directly to the writing of 
the articles, is gratefully acknowledged. 







































now in use develop marked impulses in the chain drive. 
One effect of these impulses is to cause the tight side 
of the chain to whip. This has been overcome by the 
development of the anti-whip or stiff-back chains. 
In such chains the pins or the links are so designed 
that the chain cannot be flexed in the reverse direc- 
tion from its wrap around the sprockets. 


A striking example of the effect of pulsating loads 
is found in the silent chain timing drives on two dif- 
ferent models of the same make of automobile. The 
6-cylinder model uses a silent timing chain of 3-in. 
pitch and 1-in. width. In the 8-cylinder model, in spite 
of the greater load on the chain, the smoother action 
because of the greater number of cams made it pos- 
sible to use a #-in. pitch chain only § in. wide. 

Some of the chain manufacturers recommend a 
reduction of 50 per cent from the rated capacity of the 
chain when the drive is subjected to shock. This 
reduction, however, would not be enough in extreme 
cases such as the majority of compressor drives or 
diesel engines that develop critical speeds within the 
operating range. For such conditions, unless the loads 
are smoothed out by using a flywheel or its equivalent, 
the chain drive should not be used. From this it must 
not be concluded that chain drives cannot handle im- 
pulsive or shock loads. The point is that some drives 
require flywheeling or provisions for slippage if a chain 
drive, or any form of positive drive, is to be practical. 

When more than two sprockets are included in the 
chain drive, and especially when the chain is wrapped 
around one of the sprockets in the opposite direction so 
that both sides of the chain are subjected to wear, addi- 
tional rated capacity must be provided. This is because 
in such drives each link will be subjected to a greater 
number of contacts with sprocket teeth, will be subjected 
to a greater amount of angular rota- 
tion or flexing at the pins, and the load 
will vary in going over the different 
sprockets. 

For toothed or silent chains that are 
to run over outside sprockets, two sec- 
tions of the chain width are provided 
with teeth projecting from the back 
of the chain to contact with the idler. 
The width of each of these bands ot 
back teeth adds about 30 per cent to 
the width of the chain, making the 
back-type silent chain about 60 per 
cent wider than the equivalent one 
having all the sprockets inside of the 
closed strand. 

Most chain manufacturers rat 
their chains for a reasonable life when 
operating eight or ten hours a day 
For continuous service a chain ol 
greater horsepower capacity, about 20 
per cent more, should be used. 


Fig. 9—Horsepower rating 
for single and multiple width 
Baldwin - Duckworth roller 
chains 4 to 1-in. pitch, oper- 
ating under “normal” con- 
ditions 


PRODUCT ENGINEERING 
June 1935—Page << 





Fig. 1—Birdseye view from 
rear showing main drive 
motor, reduction gear and 
elevating and clamp motors 


Openside 
Planer 
100% 


Electrified > 
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EPRESENTING the advanced development in 
complete electrification of machine tools, the 60-in. 
openside planer recently announced by William 

Sellers & Company, incorporates many unusual fea- 
tures. By the use of electrical feeding devices, controls 
and magnetic switches, numerous mechanisms have been 
eliminated. Solenoids for lifting the tools, limit switches 
for controlling the table stroke and individual motors 
have simplified the operation of the machine. The mag- 
netic controls are “built-in,” resulting in improved ap- 
pearance and compactness. All pushbutton control sta- 
tions for the various motors and the controls for speeds 
and feeds are centralized for the operator’s convenience. 
All bolts except those used for clamping the tools and 
for adjusting and clamping the heads, are of the socket 
head type and set into counterbores. 

The drive from the motor to the table is through a 
pair of helical gears and a spiral pinion meshing with the 
rack under the table, which is carried on one flat and 
one double vee way. Thrust on the drive shaft is taken 
in both directions by a Messinger roller bearing. A 
motor driven pump which starts when the line switch is 
losed, supplies filtered oil at two places in each way. 
lo provide a rigid support for the crossrail, the housing 

massive and is made the same width and depth all the 

ty to the top, the face on which the side head travels 
ing 21 in. wide and the depth 79 in. from front to 
CK. 
The housing is tied into the bed with an unusually 
avy cheek of great depth and width. Horizontal ribs 
in. apart add to the stiffness by tieing the walls and 
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the front face together effectively. Thus is provided 
a rigid support for the crossrail, even when in its highest 
position. This is considered the most important require- 
ment for an openside planer to produce accurate work. 

To assure strength and rigidity with minimum weight, 
the cross rail is made in two pieces consisting of the front 
face upon which the heads travel, and the rear brace 
which suports the front face. The ribbed rear brace is 
made of welded steel, fabricated by Lukenweld. Power- 
ful clamps operated by a torque motor through a toggle 
mechanism hold the rail rigidly to the housing. They 
are so arranged that they pull the rail back against the 
housing face as well as hold it securely so as to keep it 
in proper alignment. 

When the clamps are released the weight of the rail 
and brace are taken on a hardened steel block on the 
outside lip of the housing face. This block has a ball 
seat providing equal distribution of pressure over its 
entire surface, preventing stress concentration so often 
occurring in this type of movable member. 

Crossrail elevating and crossrail clamp motors are 
interlocked electrically and are controlled from one push- 
button station. Upon pressing the button for lowering, 
or for elevating the crossrail, the clamp motor is put in 
motion, releasing the clamp. After the clamp is released 
the crossrail elevating motor A, Fig. 1, is started auto- 
matically, causing the rail to move up or down according 
to the pushbutton that was depressed. When the push- 
button is released the crossrail elevating motor is quickly 
stopped by dynamic braking after which the clamp motor 
B is automatically started, rotates in the proper direction 
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switches for feed and the pushbuttons for traverse. 

For each head, two magnetic clutches controlled by 
lever switches interconnect the proper shafts to give 
either cross or vertical feeds. The lever switches also 
connect the proper circuits to give the direction of feed. 

The Westinghouse measuring relay inside the hous- 
ings at C, D and E in Fig. 4, is a new development for 
feeding. It can be adjusted from 0.001 in. to 1 in., by 
the setting of the dials. When the feed motor starts, the 
measuring relay is driven for a certain number of revo- 
lutions as determined by its setting. 

Complete control of the normal machining operations 
is centralized in a pendant Station F, containing six 
buttons and a stop lever. Once the machine is set up the 
operator need manipulate no other levers or switches. 
Two rheostats G are provided, one for adjustment of 
the cutting speed, the other for return speed. 


Stroke limit switches as shown at H, in Fig. 5, auto- 
matically reverse the platen, making it possible to operate 
the platen at speeds in excess of 200 ft. per min. The use 
of these limit switches eliminates shifting levers and 
mechanisms that would cause trouble at high speeds. 


Fig. 2—Because of the simplicity of the crossrail 
mechanism, the housing is so shaped to provide maxi- 
mum rigidity to the bearing face 


to set the clamp, and then it is stopped automatically. 

One novel feature of this machine is the simplifica- 
tion of the feed and traverse mechanism by means of 
electrical apparatus. This has made possible the elimina- 
tion of ratchet boxes, lost motion devices, cranks, bevel 
gears, levers and complicated gear trains. Each head 
has its own motor which provides both feed and traverse. 
Motors for the rail head are flange mounted on the rear 
of the crossrail, while the side head has the motor 
attached directly, as shown in Fig. 3. A worm, worm- 
wheel and one pair of spur gears connecting the motor 
to the feed screw and spline shaft constitute the entire 
mechanical part of the mechanism. For each of the three 
heads the electrical parts include a Westinghouse meas- 
uring relay, two magnetic clutches, two elevator car 
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Fig. 3—Feed and traverse motors 
for each head are flange mounted. 


Fig. 4—(Left) The entire ma- 
‘hine is controlled by the push- 
buttons and lever switches shown 
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Solenoids built into the tool frames (J in Fig. 5) on 
each head permit the tool to lift on the return stroke. 
The solenoids are controlled by the table reversing limit 
switches and can also be controlled from tumbler switches 
located in the rheostat panel. During the return stroke 
the solenoids are not energized, allowing the tool to 
swing clear of the work. At the end of the return stroke 
the solenoids pull the tool holder down into the cutting 
position. 

The main drive motor of new design is rated 50 to 
100 hp., 150 to 1,500 r.p.m., or a cutting speed of 20 to 
200 ft. per min. and 100 hp., 300 to 1,500 r.p.m., or a 
cutting speed of 40 to 200 ft. per min. The inclosure 
on top of the drive motor contains magnetic contactors 
for the whole speed range. The motor is unique in that 
the 10 to 1 speed range is obtained while operating from 
a constant voltage d.c. supply without the use of any 
auxiliary rotating apparatus. 

The operator’s control station K, Fig. 6, is arranged 
for separate mounting and can be located for conve- 
nience to the operator. The main control panel L and 
M can be mounted at a remote location. 


All the electrical parts are built into the mechanism 
boxes and not added on the outside. The switches and 
pushbuttons are in a compartment entirely separated 
from the mechanical parts and covered with a stainless 
steel plate clearly marked with the functions of the vari- 
ous units. Each button or switch is geographically lo- 
cated so that it indicates the direction in which it moves 
the head. For instance, the traverse buttom for left- 
hand movement is located at the left of the group, that 
for moving the slide up is located at the top of the 
group and so on. 

The only mechanism located on top of the housing is 
that for lifting the crossrail. It is comparatively small 
and is contained in an oil-tight box providing automatic 
lubrication. The lifting motor is also located on top of 
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Fig. 5—Two limit switches 
operated by 


platen. 
stroke is overcome by the use 


solenoid operated lifters 


Fig. 6—Inclosed panel L c 


the housing and is connected to the box by coupling. 
This is the motor that is interlocked with the torque 
motor for locking the crossrail, so that only one push 
button is required to operate both. 


Altogether, the machine has seven motors. The main 
driving motor has its separate control panel of the stand 
ard planer type. The three feed motors for the heads, 
the lifting motor, clamping motor, oil pump motor, tool 
lifters and magnetic clutches are all controlled from one 
panel which is provided with the necessary interlocks 
and protective devices required to carry out the various 
operations. The motor for the oil pump is so arranged 
that it automatically starts when the line switch is closed 
insuring proper lubrication to the table before it starts 
to move. 
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adjustable dogs 
control the reversing of the 


Tool draq on the return 


tains all magnetic controls for 
operation of feeds, rapid traverse, 
crossrail lift and clamp. In panel 
M are the magnetic control equip- 


ment for main drive motor 





Design Proportions kor 
U-Leather Packings 


E. J. TANGERMAN 


Packing friction, stuffing box design and packing proportions for 


one of the four types of commonly used leather packings for light 


and heavy pressures for both hydraulic and pneumatic service 


life under high hydraulic pressures. For bearing 

housings on rotating shafts, the elasticity and 
wear resistance of leather are of prime importance. In 
other applications leather is selected because it costs less 
than other suitable materials. Leather packings in which 
the seal is effected by pressure exerted by the com- 
pressed fluid, automatically compensate for wear, thus 
avoiding constant adjustment and attention. In these 
packings only as much friction is applied as is neces- 
sary for sealing, yet the leather will seal effectively at 
pressures greater than 50,000 Ib. per sq.in. in one direc- 
tion (if properly supported) and offers negligible fric- 
tion in the other direction. 

Leather is adaptable for both large and small stuffing 
boxes, does not require heavy gland pressure, does not 
wear the plunger or liner rapidly, is not attacked by 
water, grease, oil, brine, or many common chemicals, 
can be applied in deep stuffing boxes without materially 
increasing friction, and its fabric is exceedingly pliable, 
tough and resistant to wear. 


For hydraulic machine rams, the U-type or double- 
cup leather collar shown in Fig. 1 is an excellent pack- 
ing when properly designed. With ordinary compres- 
sion packing the gland must be screwed on tightly to 
prevent leakage at the highest pressure at which the 
machine is to work, and friction is nearly the same for 
both the working and the nqn-pressure portion of the 
working stroke. But in U-leathers, when the water or 
other hydraulic fluid enters the space inside the U-pack- 
ing, the pressure spreads the packing, forcing one lip 
against the ram and the other against the side of the 
groove or stuffing box. Pressure of the U-packing 
against the stuffing box and ram increases directly with 
the fluid pressure, automatically making the friction 
proportional to the load on the ram. Thus, the U-leather 
packing minimizes friction while maintaining a seal at 
highest pressures, requiring minimum power on the 
return stroke and on the non-pressure portion of the 
working stroke, and lessening wear on the ram. 


| EATHER is the only material that has a satisfactory 


No recent investigation of friction in U-packings has 


been reported. Of the available data, the most conclu- 
sive experiments were made a number of years ago by 
John Hick, of Bolton, England, descendant of the man 
who invented the U-packing. His experiments showed 
that F, the total friction of the leather packing, can be 
expressed in terms of P, the total pressure on the ram, 
D, the diameter of the ram in in., anda constant C, accord- 
ing to the relation: 

_ oF 

TD 

This relation shows that for a given total force on 
the plunger, friction varies inversely with plunger 
diameter; for a given plunger diameter, friction in- 
creases directly with the pressure; the ratio of friction 
to the total force on the ram is independent of pressure 
and varies inversely with the plunger diameter ; friction 
is independent of packing depth with U-leathers or 
other packings of the self-sealing type. 

Tests show that C in the above relation is constant 
for pressures from 15 to 750 1b. per sq.in. For well- 
made rings of soft leather the value is 0.03 to 0.07; 
for hard, stiff new leathers C is 0.10 to 0.13. The min- 
imum value of 0.03 is obtained only when the packing 
is well lubricated and the rubbing surface is polished to 
a mirror finish. With a rough piston, dirty water, or 
other unfavorable conditions C may become as high as 
0.20. In ordinary design practice a value of 0.04 is 
used. For comparison with other types of packing, C is 
0.26 for braided flax or hemp in the conventional square 
form. 

Assuming a value of 0.04 for the friction constant, a 
self-acting packing for a 2 in. ram will absorb 2 per 
cent of the total force of the ram in friction; for a 40 
in. ram the friction decreases to 0.2 per cent. For com- 
pression packings, the comparative figures are 13 per 
cent and 0.65 per cent, respectively, seven and thre¢ 
times as much as for the U-packing. 

Stuffing box design is an important factor in obtain 
ing good service and long wear with U-leathers. Thi 
proportions of the gland and insert, or supporting ring. 
which is usually placed within the U-leather, must b 


224 PRODUCT ENGINEERING + JUNE 1935 








considered also. U-packings usually wear out at the 
shoulder A, Fig. 1, instead of at the lip B, where wear 
would normally be expected. A worn packing will 
usually be found to have the shape shown at C, Fig. 1. 
[his condition is caused by the fact that the curvature 
of the hump varies with the pressure, and the leather 
tends to kink or wedge between gland and ram because 
of lack of support. This latter possibility becomes 
worse as the gland wears away in service, increasing the 
clearance. 

To avoid packing wear caused by excessive clearance, 
and to support the shoulder of the packing, glands are 
sometimes designed as shown at a, Fig. 2. The sharp 
tips D, however, cut the packing and thus increase wear 
at the shoulder. This difficulty can be avoided by 
rounding off the tips to obtain the contour shown in 
Fig. 2. Considering B as the width of the U-leather, 
the gland bushing is machined with a facial groove of 
B/2. To avoid pinching, the edges are given a radius 
of B/3. Any reasonable radius is suitable, if the round- 
ing off is not so great as to permit the shoulder to wedge 
into the rounded-off space. Without proper support, 
the shoulder of the leather may draw the entire lip into 
the clearance space between the ram and gland. 

It is usually safer to design a gland similar to a, Fig. 
3, with the bushing machined off square. The U-packing 
is inserted with one or two sections of square braided 





Fig. 1—Normal wear occurs 
at the shoulder A rather than 
at the lip B, failing as at C 


Fig. 2—In gland (a) 
sharp corner D will cut the 
U-leather. Design shown 
at (b) ts preferable 








00)0ሀህሀ() 


4 U-leather 


-Follower 
ring 


Fig. 3—Square gland bushing (a) may be 
backed up with leather washers as shown at 
(b). Follower ring should always be 
drilled to admit pressure to the outer flange 





flax or hemp packing, backed by a bronze follower o1 
supporting ring or with one or two leather washers 
behind the hump of the U to act as a cushion or bed 
for the shoulder, as at 6, Fig. 3. The design at b is 
ordinarily used when stuffing boxes are shallow. 

Just as important as the design of the bushing is the 
design of the follower or supporting ring, which has 
three distinct purposes: to keep the lips of the U-pack 
ing spread against the ram and cylinder walls, to sup 
port the packing itself so that the lips can work properly, 
and to make certain that the pressure reaches the inside 
of the packing. Grooves are put on the inner surface 
of the supporting ring to aid the fluid under pressure 
to reach the inside of the U-leather, and holes are 
drilled near the base of the neck of the suporting ring 
to permit pressure to reach and seal the opposite lip of 
the U, as shown at a and db in Fig. 3. With a metal 
supporting ring and no backing cushion for the U, the 
gland must be pulled up only finger tight, or the top of 
the U will be cut or pinched. The arrangement shown 
at b is advisable because the packing for the leather 
spreads as pressure increases, thus maintaining a limited 
clearance between gland bushing and ram. 


Proper clearance is a fundamental factor in the de- 
sign of stuffing boxes for leather packing of the self- 
acting types, particularly when pressures are high. 
Leather packings have been known to withstand pres- 
sures up to 100,000 lb. per sq.in., but only when 
properly supported. It is good practice to provide ap- 
preciable clearance between the cylinder wall and ram 
below the packing, but clearances above the packing 
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B=0.25VD 


D= famn diam 


Fig. 4—Stuffing box proportions in terms of 
bolt diameter d, and packing width B for 
moderate pressures (a) and for high pres- 
sures with a brass liner as shown at (b) 


should be close to give the leather proper support, to 
avoid large areas exposed to pressure, and to increase 
packing life. For the clearance above the U-leather, 
good hydraulic practice has dictated the clearances 
shown in the accompanying curve, Fig. 5. These curves 
allow for a 10 per cent increase in clearance for each 
2,000 Ib. decrease in pressure. 

In proportioning U-leathers, early practice as given 
by Welch, in a communication to the British Institute 
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Fig. 5—Radial clearance on the gland in- 
creases with the plunger diameter and de- 


creases as pressures increase. Excessive 


gland clearance shortens packing life 


of Mechanical Engineers in 1876, called for a leather 
thickness, ¢t, given by the following relation in terms of 
the ram diameter, D: 


t = 0.156 D** 


For other proportions Welch gives the depth equal to 
the width. But in present practice the width is usually 
as small as practicable, and the depth from 14 to 2 times 
the width. Although friction appears to be independent 
of the depth, and wear takes place near the top, many 
designers make the depth unnecessarily large. 

Leather wears better when the surface over which it 
passes is smooth, particularly at higher pressures. For 
this reason, cast-iron cylinders for use at high pressures 
are usually made with sleeves or liners. The sleeves 
may be of any material that is free from pin holes, that 
resists corrosion and takes a good finish, but bronze is a 
favorite material. One alloy often used is the 88-10-2 
bronze (88 per cent copper, 10 per cent tin, 2 per cent 
nickel). This alloy does not corrode in water. If cast, 
it should be examined carefully for blowholes, pin 
holes, and soft spots or “spongy” sections. Centrifu- 
gally cast liners are better, because of their close, regu- 
lar texture, and are particularly suitable for use in large 
cylinders or for liners working under heavy pressures. 

For fluids other than water, plungers for high pres- 
sures can be cast of hard, close-grained iron, machined 
and ground to a mirror finish. For lower pressures, 
lathe-turned finishes will be satisfactory. In cast iron, 
as in bronze, it is important to avoid pin holes, blow- 
holes, sand spots and spongy sections. Chilled iron has 
been used to make excellent plungers, when given the 
type of finish used in making calendering rolls. This 
gives a smooth, hard, wear-resisting surface. 

Cast steel or steel plungers do not work very success- 
fully unless the liner is bronze. Forged steel has also 
been used, but is expensive in larger sizes. Steel plun- 
gers will corrode and pit rapidly if allowed to stand idle 
or exposed to high-pressure or high-velocity water. 

To avoid pitting, designers have used alloy steel with 
about 3 per cent nickel to increase corrosion resistance. 
Monel metal or stainless steel plungers are also used. 





Chromium plating has been tried, but must be done very 
carefully to avoid pin holes. 

Stuffing box proportions depend upon the pressure 
used since the controlling factor in the design is the 
diameter of the bolts. The design shown at the left in 
Fig. 4 is suitable for pressures up to 2,500 or 3,000 1b. 
per sq.in., while that at the right has been used success 
fully at pressures as high as 10,000 Ib. In terms of d 
the diameter of the stuffing box bolts, the thickness of 
the flange, the depth of the bolt into the body, the dis 
tance from the bolt to the outer edge of the ring, and 
the depth of the bushing are all 3d/2. The center line 
of the bolt is 2d from the outer edge of the stuffing box. 
In the higher pressure design the bolt is only 3d/2 from 
the outer edge of the stuffing box, and the flange thick 
ness and depth of bolt are 7d/4. The width B of the 
stuffing box is: 

= 0.25VD 


Stuffing box depth is 8B, with the bushing extending 
2B down into the packing ‘space. 

When packings are inserted it is essential to enter 
the edges evenly without cutting them or causing the 
lip to fold backward. For this reason, the entering 
edges on both of the stuffing boxes shown in Fig. 4 are 
rounded off. If the packing is on the end of the ram, 
it is important to round off the entering edge. 

Here are a few specific properties of leather which 
may be of interest to designers: Specific gravity 0.86 
to 1.02, depending upon hardness, density and fillers ; 
modulus of elasticity, about 30,000 1b. per sq.in. ; tensile 
strength up to 5,000 Ib. per sq.in., with 3,000 Ib. per 
sq.in. as the usual minimum. 





Depression 
for lubricant, 





| 
— / 


Fig. 6—Above, ram packing designed for 
pneumatic systems (left) and long-life 
hydraulic work (right). Below, cylinder 
packings for light and for heavy service 
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QUESTION AND COMMENT 











Standard Equipment for Special Purposes 


F. A. WESTBROOK 
Center Conway, N. H. 


ወ An efficient and satisfactory pump- 
ing unit for handling gasoline at tank 
cars and tank trucks at bulk stations 
of the Shell Petroleum Corporation is 
made of three standard parts which 
have been assembled on a common base 
to form a complete unit. As shown in 
the accompanying illustration, these 
parts consist of an induction motor, a 
speed reducer and a pump. This com- 
plete unit may be placed in any de- 
sired location. and may be readily 
moved about without disturbing the 
alignment of the parts. 

To obtain the required pumping 
characteristics a rotary pump is used, 
mounted on a special cast base that 
also supports the motor drive. 

Since the rotary pump must be oper- 
ated at speeds below the economical 
speed range of induction motors, a 
gear reduction is necessary. The 
pump also must be operated in the 
presence of gasoline vapor, which re- 
quires the use of a totally-inclosed ex- 
plosion-proof motor. For compact- 
ness, a Falk motor-reducer with a 
Wagner standard explosion-proof mo- 
tor is used for the drive. Engineers 
of the Viking Pump Company then 
designed the bedplate for attaching the 
motor drive to their pump. The entire 
unit, therefore, consists of an as- 
sembly of standard available units re- 
juiring only a special cast base. 

This instance of cooperative design 
between three different manufac- 
turers suggests some of the possibili- 
ties in the use of standard equipment 
for special service. 


Spectal Centers With 
Standard Cutters 


) the Editor: 
@ Mr. Hall’s problem in the April 
number involves decisions on business 
policy as well as design or gear 
ometry. The simplest geometrical 
rangement is to make a pair of 
dinary 39 and 156 tooth gears, re- 


ducing the addendum of the smaller 
gear to clear interferences and keep- 
ing standard tooth proportions on the 
larger gear. A second alternative may 
be to substitute medium-angle single 


stocking special spares? Are new 
materials otherwise indicated? 

If the spur gear alternative is not 
acceptable, .what is the permissible 
cost of finding a more suitable answer ? 
If helicals are desirable, do adequate 
thrust means exist now or could they 
be cheaply arranged? 

How are the gears cut now, and by 
whom? Can the shop plane helical 
gears? Assuming the gears are now 





Gasoline pumping unit consisting of an explosion- 
proof motor, gear reducer and rotary pump mounted on 


a common base. 
ard units 


helicals, using an undersize pinion ad- 
dendum, partially compensating for 
reduced action by the twisted teeth. 
Of course, this assumes ability to 
cheaply take the consequent axial 
thrust. The spur gear alternative is 
not so good geometrically as the heli- 
cal type, but is the easiest and cheap- 
est thing to put through the shop. De- 
cision really rests upon the weighted 
answers to a number of questions such 
as: 

Is the present margin for wear sat- 
isfactory? Can durability be safely 
reduced about 25 per cent? Assum- 
ing a cast gear, can production blanks 
be turned to the new size without un- 
due weakening of the rim? 

What are the requirements for re- 
placement parts? What will be the 
cost of carrying spares for this small 
quantity of specials? What will be 
the cost of increasing the life of the 
special gears by using better ma- 
terials in order to avoid expense of 
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All parts except the base are stand- 


hobbed, are any special change gears 
needed ? 

Are the gears separate from or in- 
tegral with their shafts? If mounted, 
how? 

Assuming that the present gears are 
cut in the shop, what will be setup 
costs for both specials and the cost of 
subsequent setup when going back to 
regular production? What is the 
present shop load? 

Since medium-angle helicals with 
teeth whose transverse diametral 
pitches are standard numbers are 
commercially available, what will it 
cost to purchase such gears either cut 
only or complete? Can such purchase 
be made without endangering delivery 
of the complete article? 

Who is the customer? Is this to be 
his initial order or a repeat order? 
Does he realize the space limitations 
of the present scheme, or will he be so 
informed? What is his attitude toward 
service and toward the manufacturer ? 
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How essential is it that these tour 
specials be made? What is their fur- 
ther potential market? 

In a practical solution to Mr. Hall’s 
problem, proportioning this drive will 
be about 95 per cent policy and 5 per 
cent geometry. 

—RoLaNp V. HUTCHINSON 
Lansing, Mich. 


Analysis of Data 


R. L. TURNER 
New York, N. Y. 


@ Curves representing inter-relation- 
ships of observed data may have two 
purposes, either the exhibition of a 
series of results, or the analysis of 
data to determine the basis of the 
variation. Where more than one type 
of variation is simultaneously oc- 
curring, the attempt may be made to 
evaluate the relative significance of 
the several types, and of their several 
effects upon the final results. 

For analytical treatment, assuming 
sufficiency of observations, the general 
scheme of attack is to manipulate the 
numerical values, successive differ- 
ences or pre-assigned functions of the 
variables so as to make possible 
straight line plots of their manipulated 
values. From the constants of such 
plots, the constants and forms of the 
basic equations may often be estab- 
lished. 

When ordinate and abscissa are, re- 
spectively, corresponding dependent 
and independent variables and when 
the observations are reasonably ac- 
curate, the locus of the points repre- 
senting observations is a definite and 
systematic curve. Its most desirable 
form is that of a straight or nearly 
straight line, and when coordinate 
choice provides such a graph, the best 
position of the line is readily deter- 
mined to a satisfactory degree of ac- 
curacy. So long as the chosen line 
passes through the center of gravity of 
the point group as a whole, and the 
ordinate excesses and defects are 
pretty well evened up by eye, there is 
usually little need for further refinement 
by more complex treatment. 

Safety of interpolation and extrapo- 
lation demands such plots, for wild 
points are most easily recognized from 
them. By changing coordinate sys- 
tems to yield linear plots the best kinds 
of fairing, interpolation and extrapola- 
tion may be done and the faired values 
used in subsequent analysis. 

For preliminary analysis of non- 
periodic observations, a series of 
specially ruled coordinate sheets, when 
slipped under translucent paper, permit 
the rapid and fairly accurate sketching 
of manipulated data. The type of 
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scale, the length and range for both 
ordinates used in each of these special 
curve sheets is listed in the table. The 
usual 10 in. slide rule, which is 250 
m.m, long, may be used for graduation 
of axes. 

The full length of the reciprocal 
scale has been arbitrarily considered to 
represent 4 of a unit, that is, the unit is 
proportional to the reciprocal of 4. 
The origin is then the reciprocal of 
infinity. Any intermediate graduation 
n, where n is greater than 4, is distant 
from the origin 4/n times the measured 
length of the scale from origin to 4. 
Just as with log„ coordinates, the 
numbers on the scale may be all multi- 
plied by 10" to change the range of 
magnitudes accommodated. 

Nothing unusual distinguishes the 
logarithmic charts except a range of 
characteristic to avoid escape of co- 
ordinate points from the grid. The in- 
verted logarithmic scale gives log 
(1/n) directly. 

The “log of log” scale can have no 
negative graduations. The starting 
point is log, (log, 10), and is zero. 
Log, (log, 1.26) approximately 





equals 1.000, so the graduation for 
1.26 is one “characteristic unit” of 
length away from the graduation for 
log,, (log, 10), measured in a nega- 
tive direction. The “characteristic- 
unit” of 125 mm. has been taken 
arbitrarily. 

In charts 9 and 10 the cartesian and 
reciprocal scales match the log,, (log,,) 
scale in basic length dimensions which 
is an aid in determining slopes of lines 
plotted on such coordinates. 


Noiseless Gears 


F. L. CREAGER 
RCA Manufacturing Company 


@ On light-duty drives where noise 
and vibration is objectionable, close 
tolerances are required when gears are 
made of metal. In a new type of gear 
blank material consisting of a rubber 
layer sandwiched between two lami- 
nated plastic sheets, noise is reduced 
by absorption in the rubber layer. 


Curve Coordinates for Analysis of Data 








Ordinate 





Abscissa 





No. 
Type Length Range Type Length Range 
1 | Reciprocal 10 in. 0101 Cartesian 5 0to 20 
2 | Reciprocal 10 in Oto} Reciprocal 5 Oto} 
3 | Logarithmic 250 mm. 1 to 104 Logarithmic 187.5mm._ 1] 10 10" 
4 | Logarithmic 187.5 mm. 1 to 108 Cartesian 250 mm. [10 23 
5 | Logarithmic 250mm. 1 to 104 Reciprocal 150mm. Oto} 
6 | Inverted Log 187.5mm. I to 10—? |} Cartesian 250 mm. Oto} 
7 | Inverted Log 187.5mm. 1 to 10—* |] Reciprocal 250mm. Oto} 
8 | Inverted Log 250mm. 1 to 10—¢ || Logarithmic 187.5mm. Ito 10° 
9 | Logio of Logio 212.4mm. 1.26to 105 Cartesian 180mm. 010 18 
10 | Logio of Logio 212.4mm. 1.26to 105 Reciprocal 150mm. Oto} 
11 | Log: of Logio 212.4mm. 1.26to0 105 Logarithmic 187.5mm. | to 10* 











Coordinate sheets 
for charts No. 6 
(left) and No. 5 
(right) using the 
ordinates and ab- 
scissas given in 
the table 
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gear blank is machined from 
sheet stock to the correct diameter and 
a concentric groove is cut through the 
side of each plastic sheet, as shown in 
the diagram. The grooves are cut at 
different diameters on each side, leav- 
ing only a relatively thin layer of rub- 
ber to transmit the torque in shear. 
Thus, the teeth of the gear are sep- 
arate from the hub and gear noise is 
not transmitted to the gear shaft. 

In forming this three-layer stock, a 
sheet of uncured rubber is placed be- 
tween two layers of bakelite-impreg- 
nated linen, and the three sheets are 
cured together under pressure. In- 
stead of the impregnated linen, other 
materials such as paper or canvas can 
be used, or brass-plated steel sheets 
can be vulcanized to a semi-soft rub- 
ber core of any desired thickness. 

By selecting the proper groove 
diameters, the area of the shear rub- 
ber can be controlled to give the re- 
quired resilience, and the volume of 
the rubber can be controlled accord- 
ing to the damping capacity needed. 
The cost of the three-layer gear is ap- 
proximately the same as that of a gear 
cut from a solid sheet of plastic ma- 
terial, and the same cutters are em- 
ployed for the rubber-laminated gear 
as for a gear cut from solid material. 
No special precautions are necessary 
in machining. The effective tooth area 
is reduced in proportion to the thick- 
ness of the rubber layer, but toler- 
inces on tooth dimensions are not as 
igid as for conventional gears. 


Cast Crankshafts 


o the Editor: 
è In the article “Developments That 
Made the Motor Cars of 1935” on page 
t8 of the February number, a compo- 
ition is given for cast crankshafts. 
his composition may have been used 
r some experimental job, but the 
mpositions now in use for producing 
th large and small crankshafts for 
veral different applications are: 


Rubber 


composition i 





Gear noise is ab- 
sorbed in the rub- 
ber layer separat- 
ing the hub from 
the teeth cut in 
the molded plastic 


laminations 


Per Cent Addition For 
Large Shafts Small Shafts 


Total Carbon . 2.75 3.00 
Silicon 1.90 2.30 
Sulphur .. 0.08 max 

Phosphorus .. 0.20 max. 

Manganese ... 0.75 0.55 
የ0362061 ....... 1.50 1.00 
Molybdenum . 0.75 0.50 


For both of these alloys the physical 
properties obtainable are: 


Tensile strength, 


EO E OT 55,000 to 65,000 
Repeated Impact 
Strength, in.lb........ 17 to 21 


(Using 1.2 in. bar on 6 in. centers 
and a 25 lb. hammer) 

Transverse Strength, 1b.. 2,900 to 3,400 
(Standard ASTM bars, 18 in. supports) 
Deflection, in. 0.30 to 0.36 
Brinell Hardness ...... 220 to 270 

Another composition now in use for 
large diesel engine crankshafts is: 


Elements Per Cent 
Total Carbon ..... 2.40 to 2.60 
0 errr 2.20 
Sulphur ........ 0.05 
Phosphorus ....... 0.05 
i” ...... J 1.00 
Molybdenum ...... 1.00 


The physical requirements for this 
specification calls for a minimum ten- 
sile strength of 50,000 Ib. per sq.in. on 
a test bar machined to 0.505 in. diam- 
eter from the center of a 24 in. bar as 
cast. The Brinell hardness is between 
285 and 300 for this alloy. 

Both of these compositions are more 
representative of present practice than 
the alloy given in the February num- 
ber of Product Engineering. The 
nickel-molybdenum combination ap- 
pears to be the most logical one for 
crankshafts, as many tests have shown 
that this alloy gives better impact 
properties than any of the other cast 
materials. The only heat treatment 
necessary for these cast iron shafts is 
a stress relief anneal at about 800 deg. 
F. for a sufficient length of time to in- 
sure complete penetration. 

Experiments carried out on some 
“trick anneal” irons have also worked 
out successfully. The disadvantage, 
however, is in the warping which 
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takes place during the heat-treatments. 

For one automobile crankshaft, 
classified as a cast steel alloy, the fol- 
lowing composition is used: 


Elements Per Cent 
SUC... 0.90-1.10 
Copper 1.40-2.00 
Chromium 0.40-0.60 
Manganese .. 0.60-0.80 
5 ሇቴሇቴቲስ።ም 1.40-0.60 


The specifications for this alloy after 
heat-treatment calls for a minimum 
tensile strength of 86,000 lb. per sq.in., 
with a hardness of 255 to 302 Brinell. 

There are several advantages to be 
obtained by the use of cast iron crank- 
shatts, especially with reference to 
vibration damping properties and re- 
sistance to fatigue stresses. 

—F. J. WALLS 
J 


International Nickel Company 


Spring- Ring Stresses 


To the Editor: 

@ Satisfactory operation of spring 
calipers such as the ones shown in the 
accompanying illustration requires that 
the stresses set up in the ring-shaped 
springs do not cause permanent set. 
When hardened tool steel is used for 
the spring the stresses should not ex- 
ceed 200,000 Ib. per sq.in. when the 
calipers are closed. 

In the calipers shown here the spring 
is to be made of steel strips 0.072 in. 
thick, tapered in a straight line from 
the center to each end, with a maxi- 
mum width of ts in., and a minimum 
width of rs in. The spring when bent 
to a circle with an outside diameter of 
14 in., has a gap of 0.25 in. in the un- 





Can the spring force be calcu- 
lated for the ring-shaped spring 
in calipers? 


stressed condition. When the calipers 
are wide open the gap is 0.34 in., in- 
creasing to 0.528 in. when the calipers 
are closed. The design of the connec- 
tion with the leg is such that there is 
no bending of the spring at that point. 
What will be the maximum and 
minimum pressures that the spring 
will exert, and will the stresses be 
within the required maximum? 


—J. A. HALL 
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Reversing Gear Mechanisms—I 


ADAM FREDERICKS 


SEVEN reversing mechanisms 
KJ given here complete the 
group shown in the April num- 
ber. In these examples, various 
types of clutches are used with 
spur gear drives. With the use 
of friction clutches, it is not nec- 
essary to stop the gears when 
shifting the clutch as the load is 
picked up gradually, thus shock 
and noise are avoided. Several 
examples show sliding gears. 


Fig. 8—A spur gear drive re- 
quiring two friction clutches and 
five gears, shaft Z being the 


F A 
411111. 
111 111! 


driving member. At X is the 
forward drive and at Y the re- 
verse drive. While the forward 
and reverse speeds are not equal 
in this drive, a close approxima- 
tion is obtained. Both sets of 
gears having an equal center dis- 
tance, the sum of the teeth in C 
and D must be at least 5 less 
than those of 4 plus B, to get 
proper tooth clearance. To keep 
the ratio as close as possible, 
these 5 teeth are divided between 
driver and driven gears. Assume 
gears of 34 and 54 teeth for the 
forward drive, making a total 
of 88 which gives a ratio of 0.629 
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to 1. Witha difference of 5 teeth, 
gears of 32 and 51 teeth will give 
a ratio of 0.627 to 1 in the re- 
verse train. The idler gear E 
changes the direction of rotation. 


Fig. 9—The reversing mecha- 
nism is removed two or three 
shafts from the driving clutch. 
The driving cluster gears A 
and C move longitudinally on a 
splined shaft. Forward motion 
is through gears A and B (see 
end view). The cluster gears 
are moved so that gear C en- 
gages intermediate E which is 





always is mesh with gear D for 
reverse drive. To maintain a 
close ratio as stated in Fig. 8, 
there is a difference of 5 teeth 
in the reverse train, giving a 
clearance of (pitch/2) between 
gears C and D. The longitudinal 
space between gears B and D is 
sufficient to allow complete dis- 
engagement before the cluster 
enters the other pair of gears. 
The neutral position will give 
fy in. clearance each side of the 
cluster gear. The reverse gear E 
is shown wider than necessary, 
but is actually the same width 
as the other gears. 


Fig. 10—This is a modification 
of Fig. 9 in which one gear is 
eliminated. This method is more 
compact, using only three gear 
widths plus clearance where in 
Fig: 9 four gear widths plus 
clearance are needed. By keep- 
ing the space between bearings 
as short as possible, shaft deflec- 
tion is reduced. If gear A has 
34 teeth and gear B has 54 teeth, 
then gear C must have 5 teeth 
less or 49 teeth. The ratio then 
is 0.629 to 0.694 or an increase 
in speed of approximately 10 
per cent when 4 is the driver. 
Gear D is the reversing gear. 


Fig. 11—A compact reversing 
drive embodying a friction clutch 
of expanding ring and plunger 
type, in which only four gears 
are used. The wide pinion A 
fully engages gear D but en- 
gages pinion B only partially. 
The other half of pinion B 










Forward 


Forward 
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Section 
x-y-z 


meshes with gear C. The re- 
verse drive is shown in the cross- 
section view, pinion A driving 
pinion B. By expanding the 
friction ring E with plunger G 
which is actuated by the spheri- 
cal pointed screw H, shaft J ro- 
tates in the same direction as the 
driving pinion A. All gears are 
constantly in mesh, gears C and 
D being mounted loosely which 
always rotate in the opposite 
directions, the bearing surface 
speed being doubled. The as- 
sembly is held in place by bush- 
ings J and K. The forward 
motion is through pinion 4 and 
gear D by shifting the clutch into 
ngagement with gear D. 


Section 
X-y-Z 
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Fig. 12—A_ modification of 
Fig. 11. Pinions A and B are 
the same as in Fig. 11, but the 
use of gear C, as a splined slid- 
ing gear, eliminates gear D 
(Fig. 11). Reverse drive is as 
shown -B-C. Forward drive 
is through gears A-C;. One ob- 
jection occurs in that no neutral 
is provided. The gear mechan- 
ism must be stopped before gear 
C is shifted. 


Fig. 13—To overcome the ten- 
dency of breakage of the method 
in Fig. 12, one more gear width 
is added. Integral gears A and 
A, have the same number of 
teeth. Neutral position is shown 
at Co, forward is A; to C, and 
reverse is through gears A-b-C. 


Fig. 14—All gears are inclosed 
in a built-up planetary - gear 
driving - pulley with — inclosed 
clutch, and is used for light 
duty only. Gear A is mounted 
in the machine casting and does 
not revolve. Three pairs of 
planetary gears rotate around 
gear A driving the free gear B. 
Clutch pin C is shown in a neu- 
tral position in a circular groove 
in the pulley flange. When 
pulled to the left, the pin en- 
gages the pulley and rotates the 
shaft D. For reverse, the pin is 
pushed inward to engage gear B. 
3y varying the ratio of the two 
gears in the three sets of planets, 
the required speed is transmitted 
to gear B. Direction of reverse 
motion is shown by the arrows. 
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Pressure vessel used in the oil industry in sub-zero service, built by A. O. 
Smith Corp. from plates and flanged heads of Lukens nickel alloy steel 


NEWS 











Modern Matertals 
for Pressure Vessels 


PEAKING before the annual meet- 
Wing of the National Boiler and Pres- 
sure Vessels Inspectors held at Chi- 
cago on May 16, L. B. McAllister, 
assistant metallurgical engineer of 
Lukens Steel Company, discussed a 
few of the recent alloy steels that have 
been long enough in service to prove 
their worth for high pressure and ex- 
treme temperature applications. 

Summarizing some of the points 
brought out by the author, a 2 per cent 
nickel steel with carbon content under 
0.20 per cent and having a tensile 
strength of 75,000 Ib. per sq.in. has 
been successfully used by a Canadian 
railway in large locomotive boilers. 
The high tensile strength permitted a 
decrease in shell section and the high 
ductility of the material made it excel- 
lent for this service. This same steel 
has also been used successfully in sub- 
zero service where the added nickel 
definitely increases, and makes uni- 
form, impact values at temperatures as 
low as —100 deg. F. Charpy impact 
of 15 ft.-lb. at —75 deg. F. can be ob- 


tained consistently. The resistance of 


this material to shock at low working 


N 
a 
ta 


temperatures is far better than any 
plain carbon steel. 

For high tensile steel, the United 
States Navy in its hull specifications 
lists a steel with carbon less than 0.18 
per cent, manganese 1.54 per cent 
maximum, and vanadium 0.08 per cent 
to 0.18 per cent. 

\ccording to tests conducted by the 
Bureau of Construction and Repairs, 
this analysis exhibited less tendency 
to air harden in the welded zones than 
some other steels. Its tensile strength 
is in excess of 85,000 Ib. per sq.in. with 
more than 20 per cent elongation. 

A plate steel with carbon less than 
0.25 per cent and molybdenum between 
0.45 and 0.60 per cent is now receiving 
attention. Boiler and still tubes of this 
grade have been used successfully and 
the plate industry is now aroused to 
the advantages of molybdenum which 
definitely improves physical properties 
at elevated temperatures. Equipment 
built of this alloy is in service in an 
eastern refinery and the latest informa- 
tion indicates a complete realization of 
anticipated results. 

Nickel alloy steels are being used 
successfully for pressure vessels in 
sub-zero service. The one shown above 
was built by the A. O. Smith Corpora- 
tion. Lukens Steel Company furnished 
the plates and flanged heads. 
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More A.S. T. M. 
Specifications 


URTHER progress in the estab- 

lishment of specifications by the 
American Society for Testing Mate- 
rials are reported, in addition to those 
mentioned in the news section of Prod 
uct Engineering last month. 

The subcommittee on mechanical 
tests has prepared an extensive pro- 
gram for testing both annealed and 
cold-drawn nickel-chromium steel, es- 
pecially the 18 per cent chromium—8 
per cent nickel types, with a view to 
determining the applicability of the 
existing A.S.T.M. standard methods. 
The committee is planning to under- 
take a cooperative test program to 
study methods of mechanical testing 
and their application to these types of 
steels. 

The subcommittee on corrosion test- 
ing has been giving consideration to 
the possibility of undertaking atmos- 
pheric exposure tests of metals in the 
field of Committee A-10 work. These 
would be carried on simultaneously 
with laboratory tests using procedures 
developed or being studied by the sub- 
committee. The program also com- 
prises work to improve the test 
methods previously studied by the sub- 
committee which included the salt 
spray test, the boiling nitric acid test 
and the copper sulphate stain test. 
Consideration is to be given to an elec- 
trode potential test, half-tide sea-water 
immersion tests of refinished salt spray 
specimens and to further study of the 
copper sulphate test with respect to 
effect of surface finish on reproduci- 
bility of results. Ability to detect ad- 
verse heat treatment of corrosion 
resisting steels by this test and the 
effect of variation of solution concen- 
tration upon the results are also to be 
studied. 


The Normandie on 
Her Maiden V oyage 


CCORDING to the schedule, on 
June 3 the new 1029-ft. French 
liner “Normandie” will dock at her 
pier in New York. Embodying th 
latest refinement in naval architectur: 
this new queen of the seas will excel 
all other ships in its luxurious appoint 
ments and modernistic lines. 

Among other things, the “Nor 
mandie” is the largest commercial ele 
trically propelled vessel in the world 
To send this ship weighing more the 
79,000 tons through the sea at a spe: 
of more than 35 land miles per hov 
the ship is powered with four elect: 





motors of 40,000 hp. each. These syn- 
chronous motors, the largest ever built 
for any purpose were made by Als- 
Thom, French associate company of 
the General Electric Company, which 
latter company also acted as a con- 
sultant in the work. 

As a comparison, the motors for 
driving the airplane carriers, U.S.S. 
Saratoga and Lexington are each rated 
at 22,500 hp., two motors being con- 
nected to each propelling shaft, giving 
45,000 hp. to each propeller. As a 
further comparison, the power plant of 
the superliner Normandie, capable of 
developing 160,000 hp., is sufficient to 
propel ten average Atlantic passenger 
ships, or supply the demand for elec- 
tricity for the entire city of Boston. 


Exhibit of Finishes 
for Appliances 


A THE 23rd Annual Convention 
and Exhibition of the American 
Electro-Platers Society, to be held at 
the Pyramid Temple Mosque in 
Bridgeport, Conn., June 10-14, the 
General Electric Company’s merchan- 
dise department will exhibit a variety 
of products illustrating effects that can 
be achieved with electro-plated, as well 
as oxidized, lacquer, and enamel 
finishes. 

Eighteen items will be shown, in- 
cluding three types of electric fans, 
two types of sunlamps, a “moderne” 
electric iron, a variety of table and 
kitchen appliances such as percolators, 
toasters, waffle irons, electric mixers, 
and an automatic flatplate ironer. 


Courses Offered 
for Inventors 


O GIVE inventors training and 

practical guidance in the protection 
and commercial promotion of new in- 
ventions, there has been established 
under the name of Inventors Founda- 
ion, Inc., an organization to give 
practical guidance to inventors and to 
disseminate knowledge about inventing 
and patenting. The courses are offered 
through the cooperation of New York 
University, the International Corre- 
spondence School, and Stevens Insti- 
e of Technology. 
[his new school must not be con- 
fused with the Trofimov School of 
Inventive Practice. Whereas the 
fimov School teaches that the solu- 
tion of invention problems can be 


found by a methodical procedure and 
explains organized methods of think- 
ing out the problems, the Inventors 
Foundation takes up the problems of 
the inventor after his invention has 
been completed. 

Briefly, the aim of the Inventors 
Foundation is to give training and 
education so that the inventor will not 
spend years duplicating the previous 
work of other inventors, that he will 
avoid fields that are indifferent or 
hostile to new developments, and that 
he will know what steps to take to pro- 
tect his rights. These courses aim to 
teach the best methods of protecting 
the inventor’s interest through every 
stage of development of his invention, 
from the first conception of the idea to 
its successful commercialization. 

In addition to offering the courses, 
the Inventors Foundation furnishes to 
its students advice and guidance for 
actual inventive problems that the 
students may have. Thus, he is shown 
when and to whom it is safe to disclose 
his invention, the various methods of 
exploiting patents and the pitfalls that 
must be avoided. Included in the 
courses are also instructions in patent 
law and procedure so that he can avoid 
the many acts whereby he might unin- 
tentionally throw away his rights. 

The Foundation was conceived by 
Henry J. Gaisman, himself the creator 
of some of the best-known inventions. 


MEETINGS 


Society of Automotive Engineers 
—Summer meeting, The Green- 
brier, White Sulphur Springs, Va., 
June 16-20. John A. C. Warner, 
secretary, 29 West 39th St., New 
York, N. Y. 

American Society of Mechanical 
Engineers — Semi-annual meeting, 
Hotel Gibson, Cincinnati, Ohio, 
June 19-21. C. E. Davies, secre- 
tary, 29 West 39th St., New York, 
N. Y. 

American Institute of Electrical 
Engineers—Summer meeting, Cor- 
nell University, Ithaca, N. Y., June 
24-28. H. H. Henline, secretary, 33 
West 39th St., New York, N. Y. 

American Society for Testing 
Materials—Annual meeting, Book- 
Cadillac Hotel, Detroit, Mich., June 
24-28. R. E. Hess, assistant secre- 
tary, 260 South Broad St., Philadel- 
phia, Pa. 





EXHIBITIONS 





American Society for Testing 
Materials—Exhibit of testing ap- 
paratus and related equipment, 
Book-Cadillac Hotel, Detroit, Mich., 
June 24-28. R. E. Hess, assistant 
secretary, 260 South Broad St., 
Philadelphia, Pa. 
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More Engineering 


Graduates Find Jobs 


CCORDING to the records of five 
of the largest mid-western engi- 
neering universities, and one eastern 
technical college, the placement of re- 
cent mechanical engineering graduates 
has greatly improved over the past 
year. One of the mid-western uni- 
versities reports that all of their me- 
chanical engineering graduates of the 
class of 1934 had been placed in satis- 
factory jobs. A questionnaire sent to 
all the mechanical engineering gradu- 
ates of the last five years, and an- 
swered by 86 per cent of them, showed 
that only 10 per cent of those gradu- 
ates had not been placed in satisfactory 
positions. All of these universities 
report bigger enrollment in the classes 
entering in 1934 as compared to pre- 
ceding year. 


New Equipment 


Increases Traffic 


CCORDING to the latest report, 
there has been an increase of 
150 to 200 per cent in the number 
of passengers carried on the Burling- 
ton Zephyr on the Lincoln-Omaha- 
Kansas City run, a fourth section hav- 
ing been added to the original three- 
section articulated train, to increase 
the accommodations from 72 to 112 
passengers. Other mid-western rail- 
roads with new equipment are experi- 
encing similar increased traffic. 

The Northwestern, competing with 
the Burlington in the run from Chi- 
cago to Twin Cities is running its 
trains to capacity. This run, originally 
requiring twelve hours, was cut to 
seven hours and recently further re- 
duced to six and one-half hours. The 
train, consisting of six conventional 
cars, is pulled by a rebuilt steam 
locomotive. The car seats are spaced 
on 30 in. centers, are reclinable, and 
according to the experiences of one 
passenger, are more comfortable than 
the parlor car. It is claimed that the 
greater riding comfort of these modern 
air-conditioned trains together with 
their more pleasing appearance has 
been a big factor in the increased 
passenger traffic. The smoother and 
quieter riding has been obtained 
mainly by the use of roller bearings 
and rubber insulated trucks. 

Indicative of the activities that have 
brought this all about, the Burlington 
now has 4,000 men busy in its shops 
equipping their trains for air condi- 
tioning. 


233 








New MATERIALS AND PARTS 











New Departure Karitable-Speed Transitorq 


\ variable speed transmission power 
unit wherein the speed ratio is varied 
any desired increment. As shown in 
Fig. 1, it consists of a motor and a vari- 
able-speed device, the two elements 
being designed as a single unit, the units 
being built with any make or type of 
motor desired. 

Speed changes at the output shaft 
are obtained by varying the position of 
three hardened steel rollers which are 


driven shaft run at the same speed. 
Tilting the rollers by means of the 
yoke C changes the speed ratio, giving 
higher or lower speed ratios, depend- 
ing on the direction of the movement 
as indicated. The range of speed 
ratios varies from 6 to 1, to 10 to 1, 
depending on the size of the unit, giv- 
ing speeds of from 600 to 3,600, or 
from 560 to 5,600 r.p.m., with a 
standard 1,750 r.p.m. motor. Between 





in pressure contact with hardened steel 
races. These rollers can be seen in 
the partially assembled unit shown in 
Fig., 2. There is a vital difference be- 
tween this transmission and an ordi 
nary friction drive, in that an auto 
matic pressure device keeps the pres- 
sure between the rollers and the races 
proportional to the torque load being 
transmitted, the torque load itself gen 
erating the desired pressure. The de 
vice is so sensitive that this contact 
pressure is maintained at the proper 
amount whether the load is continuous, 
variable or shock, this feature insur 
ing positive driving under all condi— 
tions, even with extreme overload. 

\ study of the sectional view shown 
in Fig. 3 explains the operation of the 
device. The rollers are between the 
input or driving race 4 and the output 
or driven race B. With the rollers in 


th) 


ie position shown, the driving and 
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Fig. .1—Variable- 
speed transmission 
power unit, speed 
ratio of which can 
be varied any de- 
stred amount, built 
by New Departure 
Vanufacturing Com- 


pany 


Fig. 2 — Sub-assem- 
bly showing the 
hardened steel rollers 
that are held in 
wessure contact with 


hardened steel races 
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these limits the speed can be varied to 
the exact number of revolutions de 
sired. Motors of 1,200 or 900 r.p.m. 
can also be supplied where lower 
speeds are desired. 

The handwheel that controls the 
speed changes through the movement 
of the yoke C in Fig. 3, rotates an in- 
dicator dial by means of a worm and 
wormwheel. This can also be oper- 
ated by remote control. Within the 
circular housing is a vane connected 
to the vertical shaft that operates the 
roller shifting mechanism. On start- 
ing the unit, oil pressure from the 
power unit pump moves the vane until 
it reaches a stop in the housing that 
has been set by the indicator. This 
pressure keeps the vane in contact 
with the stop so that the handwheel ro- 
tates both parts as one, varying the 
speed as desired. When the power 
unit stops the oil pressure is relieved 
and the vane shifts back under spring 
pressure to the low-speed starting po 
sition. Adjustment for any speed may 
be made either before or after start- 
ing; the return to low-speed high 
torque starting position takes place 
automatically when the power is 
switched off, and upon being started 
the transmission shifts automatically 
from low to any pre-selected speed. 

Automatic control of roller contact 
pressure is secured by the three balls 
and two cam plates. One cam plate ts 






















round and is held stationary while the 
other floats with the torque, motion 
being imparted by three steel fingers. 
The action causes the pressure of the 
races against the rollers to increase as 
the load imposed on the power unit in- 


creases. It is this feature which pre- 
vents slip regardless of the load. 
There are no adjustments, nor is lubri- 





- ጋ 
speed 


ra fi Oo 


Lowest 


One fo ore 
ratio 


j H ighest 
, Speed 


cation required beyond adding to the 
supply in the reservoir. The manu- 
facturer reports that many applications 
have been made, including grinding 
machines, lathes and drill presses, the 
device frequently being built-in as a 
part of the machine itself. New De- 
parture Manufacturing Co., Bristol, 
Conn. 





Plug Type Valve 


Used for service where there might 
be excessive wire drawing or destruc- 
tive action on the valve seat or disk. 
The long angular seating surface be- 
tween the plug and seat, which can be 
reground or renewed, is said to in- 
sure long life. Because of the angular 
plug, the stream is claimed to be uni- 
form and the force is distributed 
evenly over the bearing surface. The 
seat and the disk are made of hard 


J 
E 
E 
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nickel alloy. Through a shoulder on 
the spindle, a back seat allows pack- 
ing the stuffing box under pressure 
when the valve is wide open. The 
Fairbanks Co., 393-99 Lafayette St., 
New York, N. Y. 


used when the operator is standing 
or sitting. Hamilton Mfg. Co., 
Rivers, Wis. 


Two 


Lock Washer, Bolt 
and Nut 


By manually expanding and con- 
tracting a dished metal washer in a 
counterbored recess in the nut, the 
inetal is forced against the root of the 





bolt thread thereby locking the nut in 
any position. The washer is flattened 
by a suitable tool or by another “An- 
corlox” nut. An internal key on the 
washer engages a slot in the bolt 
thread. The washer being of softer 
material than the bolt or nut, it is said 
that the threads are not injured by 
removal of the nut after it has been 
locked. It is also claimed that the un- 
locking torque is high; that the device 
can be used with hardened nuts; that 





Improved Drawing and 
Reference Table 


Designed to be used in multiples. 
The rear of the drawing board base is 
designed to serve as desk or table. 
Improvements include an adjustable 
drawing board which is full-floating 
and counterbalanced with a simplified 
mechanism. The raising and tilting 
mechanism has also been improved 
and operates from a foot lever. The 
drawing board has a height adjust 


high temperatures. 


it does not score the surfaces of the nut 
or work, and that it can be used at 
Ancorlox Co., 1170 
roadway, New York, N. Y. 


Midget Relay 


A small-sized relay said to with 


stand more than 15,000,000 mechanical 
operations has cotton interwoven coils 
varnished and 


baked to withstand 





moisture. Magnetic members are made 


ment of 333 in. to 463 in. It may be of soft magnetic iron, springs of 
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phosphor bronze, insulating parts of 
bakelite and all iron parts are cadmium 
plated. Silver contacts which are rated 
5 amp. at 110 volts a.c. are used. The 
winding consumes approximately 4 
watts. Dimensions are 2§ in. by 14 in. 
by 148 in. The Eagle Signal Corp., 


Moline, Ill. 





Automatic Hose Valve 


For attachment to any free-end hose. 
Has a brass female connector of stand- 
ard, thread with in-built replacable 
valve and a 6-in. length of ł-in. rubber 
hose. By picking-up the hose, the valve 
is automatically released, allowing a 
free flow of water. When the hose is 
hung up or placed on the floor, the 
water pressure is said to instantly 
close the valve and shut off all flow. 
Hunt Mfg. Co., 1619 Winona Ave., 
Chicago, 11]. 





V artable-S peed 


Transmission 


Is completely inclosed and operated 
by electrical remote control. All 
shafts are ball bearing mounted and 
the inside mechanism can be lubricated 
from the end of each shaft while the 
transmission is running. The trans- 
mission illustrated is said to be the 
largest ever built, has a capacity of 
40 hp., and is 84x54x38} in. high. 
Other sizes are available. Lewellen 
Mfg. Co., Columbus, Ind. 





Self-Aligning Belt- 
Conveyor Idler 





Anti-friction idlers used for troughed 
conveyors. Idler is made of standard 
belt carrying rolls mounted in a sup- 
porting frame, provided with arms 
upon which the side idlers are carried. 
The frame is supported by an anti- 
friction pivotal bearing, carried on a 
cross member that is bolted to the con- 
veyor stringers. If the belt crowds 
sidewise, the idler automatically swiv- 
els on the pivotal mounting so that the 
belt is steered back to the central posi- 
tion. Link-Belt Co., 910 S. Michigan 
Ave., Chicago, Ill. 





Intermitter 


Control instrument for automatic, 
intermittent operation of diaphragm 
valves and other devices, performs a 
number of different operations during 
one revolution of the cam. A circular 
cam carries up to 20 actuating lugs, 
each lug for an operation. The dura- 
tion of each operation is adjustable by 
moving the nozzle carrying bracket 
(upper left corner). The actuating 
cam is driven by either a spring driven 
or electric clock. More than one dia- 
phragm valve or similar device can be 
operated from the same instrument. 
An overpressure release protects the 
diaphragm motor from excessive pres- 
sure in the event of reducing-valve 
failure. Operates by compressed air or 
gas. Water-proof case is made of 
non-corrosive aluminum. Pressure 
gages are located within case to pro- 
tect them against breakage and dis- 
coloration. Available with reverse- 
acting lugs to close nozzle for applying 
pressure to diaphragm motor or with 
direct acting lugs to open nozzle for 
relieving pressure from diaphragm 
motor. Taylor Instrument Companies, 
Rochester, N. Y. 
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Anti-friction Bearing 
Housing Closures 


Complete closures, finished and 
ready for use are made for 150 sizes 
of ball and roller bearings. Cast iron 
covers for completely closing the bear- 
ing housing are furnished in 14 sizes. 
Open covers with felt seals, flingers or 
standard leather or composition oil 
seals are available. Covers can be 
provided with lubricating and cleaning 
openings. The Bearing Appliance Co., 
\rdmore, Pa. 


Three-Inch 
Electro-Hydraulic Valve 


A packless type valve for air-con- 
ditioning equipment using Freon o1 
other refrigerants. The valve is held 
closed by the pressure of the line. 
When pressure is released by a pilot 
solenoid operated valve, the line pres- 
sure will open the main valve, the com- 
plete operation occurring within one 
casting without the aid of springs or 
levers. The small pilot valve wit! 
handwheel is for manual operation. 
Made in sizes of } in. to 3 in. Other 
electrically operated valves available 
for steam, oil, air, brine and water. A. 
F. Hoppe Engineering Inc., and The 
Wm Powell Co., 2521 Spring Grove 
Ave., Cincinnati, Ohio. 

















Dualbreak Safety Switch 


Revised series of 575 volt Colt- 
Noark Type C safety switches having 
a sliding switch member that causes 
each leg of the circuit to be broken 
at two points instead of one. It is said 
that the arc is reduced, safety increased 





ind switch life prolonged. New type 
unit blocks are used, each of which 
can be removed wholly or in part 
without disturbing rest of switch. New 
type cabinet is said to allow closer 
banking of blocks and afford greater 
wiring space. Knockouts are placed on 
five sides, and cover is hinged at front 
for increased ruggedness. Colt’s Pat- 
ent Fire Arms Mfg. Co., Hartford, 
Conn. 


Solenoid Valve 


For control of refrigeration in air 
conditioning work using Freon, 
methyl-chloride and sulphur dioxide. 
Closing of electric circuit energizes 
coil, lifts plunger and opens valves. 
Breaking the circuit closes valve. 
Plunger is made of stainless steel and 
the needle of non-magnetic corrosion 





Coils said to resist 
Available with 3} in. pipe 
thread or drilled for 4 in. to 4 in. tub 
ነር: Detroit Lubricator Co., Detroit, 
Vile 


resisting alloy. 
1116) ture. 





Stud and Two-way 
Connectors 


“Handi-lug” for stud terminals (up- 
per) of which only 8 different sizes 
are required to cover a range from 
No. 14 wire to 1,000,000 CM cable are 
for use on back connected switches. 
\ny number can be bolted together. 
“Handi-Two-Way Connectors” (low- 
er) are for joining two wires without 
solder. Both types use socket-head 
screws to insure a definite mechanical 
and electrical connection. The Trum- 
bull Electric Mfg. Co., Plainville, 
Conn. 


Magnetic Disk Brake 


For floor or motor mounting, this 
“Stearns” high-duty type DS brake 
has a manual release and a lining wear 
indicator. Said to have constant torque 
at all times, not being subject to vari- 
ation from lining wear. Has an adjust- 
ment to torque and lining wear, and 
provision for lining replacement. Can 





be supplied for a.c. or d.c. and in five 
sizes ranging from 10 to 90 ft. 1b. 
torque, for continuous duty operation. 
Available with waterproof construc- 
tion if necessary and provision can be 
made for through-shaft applications. 
Magnetic Mfg. Co., Milwaukee, Wis. 


MANUFACTURERS’ PUBLICATIONS 











Ball Bearing Closures—The Bearing 
Appliance Co., Ardmore, Pa., Bulletin 
B, 12 pages, 8łx11 in. Standardized 
housing covers, closures and flingers 
for 150 ball and roller bearings. Tables 
and line drawings of two types 14 
sizes and of closures with various 
grease pocket depths and numerous 
shaft sizes. 


Belts—E. F. Houghton & Co., Phil- 
adelphia, Pa. “Specifications for Vim 
Efficiency Drives,’ 148 pages, 84x11 
in. Engineering data includes proper- 
ties of “Vim” leather belts such as 
gripping power, slippage, temperature 
and speed ratio. Shows method of cal- 
culations for belt lengths and lists 
standard 5 to 100 hp. short center belt 
drives. 


Chains—Link-Belt Co., Indianapolis, 
Ind. Booklet No. 1425, “Silverstreak 
Silent Chain Drives,” 32 pages, 84x11 
in. Pictorial presentation of chain de- 
sign and applications of chains, and 
with cross-section cuts of oil-leak-proof 
casings. Various types of speed re- 
ducers are also shown. 


Electrical Instruments — General 
Radio Co., Cambridge, Mass. Catalog 
H, 190 pages, 63x10 in. Complete 
equipment is listed for research or 
routine testing and also component 
parts such as standard units or sub 
assemblies for special services. Among 
these industrial devices are resistors, 
condensers, inductors, frequency and 
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time measuring devices, oscillators, 
amplifiers, meters, oscillographs, cam- 
eras and analyzers. 


Metallic Zinc Powder in Industrial 
Paint—The New Jersey Zinc Co., 160 
Front St., New York, N. Y. Booklet, 
16 pages, 6x9 in., giving uses of zinc 
dust paint as primers and finishing 
coats for iron, steel and galvanized 
surfaces. Contains results of tests, 
photomicrographs and application 
photographs. 


Motors—Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. Two leaflets No. 
2100, “Wound Rotor Induction Mo- 
tors” and No. 2183, “Type E, Direct 
Current Motors and Generators,” 4 
pages each, 84x11 in., showing various 
types of mountings and dismantled 
views of each type. Bearings are 
dust-proof ball or sleeve bearing type, 
and motor frames are made of cast 
steel. Windings are acid and moisture 
resisting. 


Sheared or Flame-cut Plates 
Lukens Steel Co., Coatesville, Pa. Size 
card, 84xll in., showing sizes of 
rectangular and circular plates pro 
duced in sizes up to 186 in. in length, 
width or diameter and thicknesses from 
No. 12 B.W.G. to 25 in. 
also available. 


Special sizes 


Plaskon Parade — Toledo Synthetic 
Products Inc., Sylvan Ave., Toledo, 
Ohio. A new 4-page house organ to 
appear monthly beginning with April, 


237 








1935. This issue shows how urea plas- 
tics are applied to automotive gage 
dials, lighting fixtures, clock cases, 
gasoline pump frames and buttons, all 
in various colors. 

S.A.E. Steels Specifications Charts 
—Union Drawn Steel Co., Massillon, 
Ohio. A recent revision of the list of 
standard S.A.E. steels, giving chemical 
compositions of carbon steels, free-cut- 
ting steels, corrosion and heat-resisting 


alloys, and manganese, chromium, 
nickel, nickel-chromium, molybdenum, 
chromium-vanadium, tungsten and sili- 
con-manganese steels. 

V-Belt Drives for Light Machinery 
—The Gates Rubber Co., Denver, Colo. 
Catalog DH-245, 20 pages, 84x11 in. 
Photographs of various light-duty ap- 
plications, design data, charts of sheave 
diameters, horsepower ratings and 
standard lengths of endless belts. 


BOOKS AND BULLETINS 








Henley’s 20th Century Book 
of Formulas, Processes and 
Trade Secrets 


T. O’Conor Sloane. 840 pages, 54x 
84 in. Red clothboard covers. Pub- 
lished by The Norman W. Henley 
Publishing Co., 2 West 45th St., New 
York, N. Y. Price $4.00 

Revised and enlarged edition for use 
in office, laboratory, factory, workshop 
and home. Contains 10,000 scientific 
formulas, trade secrets, chemical rec- 
ipes and processes. The first 25 pages 
contain definitions and other informa- 
tion of more than 100 materials men- 
tioned throughout the book and a 
glossary of 75 chemical terms and their 
common names. There are 14 pages 
with numerous illustrations of work- 
shop and laboratory methods and pro- 
cedures and a list of the authorities 
consulted. The book is divided into 
90 major divisions these having many 
subdivisions with a complete index. In 
part, these major subjects are, alloys, 
aluminum, anti-freeze solutions, brass 
and bronze, ceramics, concrete, cop- 
per, electroplating, enameling, etching, 
iron, lacquers, lubricants, metals, 
nickel, paints, plating, polishes, steel, 
varnishes and waterproofing. There 
are also many subjects of interest to 
the housewife, and amateur and pro- 
fessional worker. 


Handbook of Industrial 
Fabrics 


George B. Haven. 538 pages, 54x8 
in. 159 illustrations and 52 tables. 
Black fabricoid covers. Published by 
Wellington Sears Co., 65 Worth St., 
New York, N. Y., Price $2. 

A first edition on industrial cotton 
fabrics, representing a condensed selec- 
tion of experience and data acquired 
over a period of 90 years. This hand- 
book has been written especially for 
the engineer, in order to clarify and 
extend the general knowledge regard- 
ing the physical properties of fabrics. 
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Written in seven chapters, a graph- 
ical history of the cotton industry is 
portrayed, explaining the various types, 
properties of the fiber, grades, stapling, 
testing, and selection. The 18 manu- 
facturing processes from ginning to 
weaving are explained in detail, Nu- 
merous strength tables of yarn are 
given, and there are 50 pages of direct 
uses, process uses, composition, and 
government lists of cotton fabric uses. 
Among the industrial applications, cot- 
ton is used for belts, conveyors, insula- 
tion, tracing cloth, airplane and bal- 
loon cloth, filters, pressure diaphragms, 
screens, sieves, abrasive fabrics, fabric 
bases for gears and laminated mate- 
rials, and for tubing, tire and rubber- 
ized fabrics. Numerous testing devices 
are illustrated and a chapter of 
American Society for Testing Ma- 
terials’ specifications is included. 
There is a bibliography of 10 pages 
and 18 pages of index. The text is 
comprehensive and well presented. 
Although written for the engineer, it 
will also be of benefit to the student 
in this field. 





The Theory and Technique of Inventive 
Practice 


Trofimov School of Inventive Practice, 
Inc., 3859 Northampton Road, Cleveland 
Heights, Ohio, Lev. A. Trofimov, author, 
advisor and chief instructor. 

A home study course is announced for 
the “Theory of the Technical Problem 
and Its Solution.” The author believes 
that the art of inventing can be taught in 
a manner similar to that of other creative 
arts such as music, painting and design. 
The course is presented in 12 lessons un- 
der the subjects of (1) Men can be 
trained to produce ideas. (2) Organiz- 
ing one’s self to produce more and better 
technical ideas. (3) Inventive type of 
technical problem. (4) Relation of need 
to problem. (5) Direction for solutions. 
(6 and 7) Application of inventive method 
to practical problems (8) Beautiful and 
ugly inventions. (9) Outline of general 
theory of technical problem and its solu- 
tion. (10) What is an idea? How it 
comes and how to make it come. (11) 
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Types and forms of solutions. (12) Pres- 
ent and future of development and re- 
search. Cost of this course is $60, one year 
being allowed for completion. 


Some Effects of Copper in 
Malleable Iron 


By Cyril Stanley Smith and Earl W. 
Palmer, Published by the American Insti- 
tute of Mining and Metallurgical Engi- 
neers, Inc., 29 West 39th St., New York, 
N. Y. Technical Publication No. 603, 21 
pages, 6x9 inches. Price $1. 


An investigation of malleable iron con- 
taining copper to find the effects of pre- 
cipitation-hardening. It was found that 
in addition to rendering malleable iron 
susceptible to improvement by precipita- 
tion-hardening treatment, copper has the 
useful effect as an accelerator of graphiti- 
zation of white cast iron in both first and 
second stages. By addition of 1 to 1.5 per 
cent of copper, the yield point of malleabil- 
ized iron was increased to approximately 
10,000 Ib. per sq.in. and a further gain to 
15,000 lb. per sq.in. was obtained by sub- 
jecting the casting to a precipitation- 
hardening treatment. 


New Heat-Treatable Nickel 
Non-Ferrous Alloys 


The Bureau of Information on Nickel. 
The Mond Nickel Co., Ltd., Thames 
House, Millbank, London, S.W.1, Eng- 
land. 


An 8-page booklet discussing the most 
recent developments with reference to the 
characteristics of nickel-copper alloys, 
nickel silvers, brasses and bronzes, and 
their response to heat-treatment. Mechan- 
ical properties of Standard Monel metal 
compared with those of heat-treatable 
Monel metal, and the effect of the addi- 
tion of silicon to Monel metal and cast- 
ings are given. Tables show the physical 
and chemical properties of nickel-silver 
and nickel-aluminum-brass after various 
heat-treatments. 

The text points out that like steels, these 
non-ferrous alloys are amenable to heat- 
treatment by which they can be rendered 
either soft and ductile or strong, hard and 
of high elastic properties. 


Fatigue Properties of Steel Wire 


National Bureau of Standards, Research 
Paper R.P. 754 by Stephen M. Shelton 
and William H. Swanger. 16 pages, 2 
cents. 


In an investigation of the fatigue proper- 
ties of steel wire used for suspension- 
bridge construction, it was found that the 
fatigue limits determined on machined and 
polished specimens are not a safe criterion 
when the original surface of the wire 's 
retained. This is because the fatigue limit 
depends greatly on the conditions at the 
surface, such as surface decarburization 
tool marks, notches and protective metallic 
coatings. Tensile and endurance proper- 
ties of carbon-manganese materials w't 
numerous surface finishes are given. Two 
methods are used for testing, namely th 
rotating-beam fatigue-testing method and 
the Haigh alternating stress-testing 
method. 























Equivalent Diameter for a 
Stepped Shaft 


C. S. DONALDSON 
J. R. ARNOTT 


N DETERMINING torsional stiffness of 

shafts having several diameters of dif- 
ferent lengths, the use of an equivalent shaft 
of uniform diameter simplifies calculation. 
Since the total twist caused by torque T is 
the sum of that caused in each section, the 
torsional deflection 6 for the shaft is: 


“ጃ6+0+---) 
— x) 
nG kad \ d' 

In this equation =(//d*) is the sum of the 
ratios of length 7 to diameter d* for all parts 
of the shaft—dimensions in inches. The 
torque T is in lb.-in., and G is the shear 
modulus. 

For a steel shaft, the natural frequency of 
vibration, n in oscillations per sec. is given 
by the following relation in terms of the 
weight W of the rotating mass and K the 
radius of gyration: 


ር 


12,000,000ጽ 


- 1 ((፳: )0ጽ 
32T=(1/d") 
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| 
n= 3,400 ላ WETU 

This equation is awkward to handle, but 
can be quickly calculated by the use of curves 
shown on the following page after the mo- 
ments of inertia have been found. 

The curves shown are, in effect, a tabulation 
of values of 1/d* for diameters from 2 to 10 
in. For each section of the shaft, the value 
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of 1/d* read from the curve is multiplied by 
l, the length of the section, giving a value of 
I/d* for each diameter. These values are 
then added to obtain = (//d*) for the entire 
shaft. As shown by the equations for n, all 
shafts having the same value for È (1/d*) 
will have the same torsional stiffness, and 
therefore the same torsional period with a 
given rotating mass. 

For a stepped shaft having any number of 
diameters, this method can be used to deter- 
mine the length of an equivalent shaft of one 
diameter, as well as an equivalent diameter 
for a shaft of a given length. 

For the shaft shown in the accompanying 
diagram, the equivalent length for a shaft 
diameter of 54 in. is found by adding the 
values of //d* for each section and dividing 
the sum by the value of //d* for 5} in. 





Shaft Diam. 1/ያ Length 1/d* 
531 0.00084 20 0.0178 
6 0.00077 10 0.0077 
53 0.00109 13 0.0142 
5 0.00160 17 0.0272 
Total 0.0669 


The value of 1/d* for a shaft diameter of 
53 is 0.00092, which divided into the total 
above gives an equivalent length of: 


If an equivalent diameter is to be found for 
a given length, the total divided by the length 
gives a value from which the diameter can 
be found on the curves. If the fixed length 
for the example above is 60 in., the value of 
1/ም 15: 
0.0669 
— 0.001115 
An equivalent diameter of 5.47 in. is then 
read from the curve. 
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